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D scripti n 

In EP-A-0, 156,433 there are described antivirally active pyridazinamines. Further antiviral agents ar de- 
scribed in US-4,451,476; in EP-A-0,1 37,242 and in EP-A-0,207,453. DE-A-3,530,089, published March 6, 1986 
5 discloses 3-[4-(2-phenoxyethyl)- 1-piperazinyl]-1,2-benzisothiazole and 3-[4-(4-phenoxybutyl)-1-piperazinyl]- 
1,2-benzisothiazole as analgesics. 

The compounds of the present invention differ from the cited art compounds by the fact that they are sub- 
stituted with an oxazol, thiazol, thia(dia)zol, oxa(dia)zol, benz(is)othiazol and benz(is)oxazol moiety in a pre- 
viously undisclosed manner and particularly by their favourable antirhinoviral properties. 
10 The present invention is concerned with novel piperidinyl, pyrrolidinyl and piperazinyl alkylphenol ethers 

of formula : 



15 /-TOnr^ /-.\=y 

Het-N X~-Alk-0-(v A m 
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the addition salts thereof and the stereochemically isomeric forms thereof, wherein 
Het represents a heterocycle of formula: 



25 Rl y . R 5 



vy vv ,xv 

— l! N (a), N N (b), R 5 — " N (c), 



(e); 



Y is O or S;Y 1 is O, S or S0 2 ; and 

R 5 and R 6 each independently are hydrogen, trifluoromethyl, halo, amino, 
C^alkyl, C^alkyloxy, C^alkyloxycarbonyl or aryl; and 
m and n each independently are integers of from 1 to 4 inclusive, with the sum of m and n being 3, 4 or 5; 
40 XisNorCH; 

Alk is C^alkanediyl; 

R 1 and R 2 each independently are hydrogen, C^alkyl or halo; 

R 3 is hydrogen, halo, cyano, C^alkyloxy, aryl or -COOR 4 , with R 4 being hydrogen, C^alkyl, arylC^alkyl, 
C^cycloalkylC^alkyl, C^salkenyl, C^salkynyl or C^alkyloxyC^alkyl; or R 3 is a radical of formula 



v O R 7 \ O R 7 R\ O r8 

Yt . vy, y ^ 

N 1— R 8 , N L R « , B N , 

(0 (g) (h) 
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(i) 



(j) 



R 7 and R 8 each independently are hydrogen, C^alkyl, aryl or aryl Chalky!; 

10 wherein each aryl is phenyl being optionally substituted with 1 or 2 substituents each independently se- 

lected from halo, Chalky!, trifluoromethyl, C^alkyloxy or hydroxy, provided that Y 1 is other than S when R 1 , 
R 2 and R 3 represent hydrogen, X is N and m and n are both 2. 

As used in the foregoing definitions the term "halo" is generic to fluoro, chloro, bromo and iodo; the term 
"C^alkyl" defines straight and branch chained saturated hydrocarbon radicals, having from 1 to 4 carbon 

15 atoms such as, for example, methyl, ethyl, propyl, 1-methylethyl, butyl, 1 , 1-dimethylethyl and the like; the term 
"C^cycloalkyl" is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; the term "C^alkenyl" defines 
straight and branch chained hydrocarbon radicals containing one double bond and having from 3 to 5 carbon 
atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl and 
the like; "Chalky nyT defines straight and branch chained hydrocarbon radicals containing one triple bond and 

20 having from 3 to 5 carbon atoms such as, propargyl, 2-butynyl, 3-butynyl, 2-pentynyl, 3-pentynyl or 4-pentynyl, 
and when a C^alkenyl or C^alkynyl is substituted on a heteroatom, then the carbon atom of said C^alkenyl 
or C^alkynyl connected to said hetereoatom preferably is saturated. "C^alkanediyl" defines a bivalent 
straight or branch chained hydrocarbon radical having from 1 to 4 carbon atoms. 

25 The said addition salts as mentioned hereinabove are meant to comprise the therapeutically active, and 

in particular, pharmaceutical^ acceptable, non-toxic addition salt forms which the compounds of formula (I) 
are able to form. The acid addition salts can conveniently be obtained by treating the base form with appropriate 
acids such as, for example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the 
like, and sulfuric acid, nitric acid, phosphoric acid and the like; or organic acids such as, for example, acetic, 

30 hydroxyacetic, propanoic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanediol, butanedioic, (Z)- 
2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propane- 
tricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexane-sul- 
famic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can be con- 
verted by treatment with alkali into the free base form. The compounds of formula (I) containing acidic protons 

35 may also be converted into their therapeutically active, and in particular, pharmaceutical^ acceptable, non- 
toxic metal or amine addition salt forms by treatment with appropriate organic and inorganic bases. Appropriate 
base salt forms comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the 
lithium, sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the benza- 
thine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as, for example, arginine, 

^ lysine and the like. The term addition salt also comprises the hydrates and solvent addition forms which the 
compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates, alcoholates and the like. 

From formula (I) it is evident that the compounds of this invention may have asymmetric carbon atoms in 
their structure. The absolute configuration of this centre may be indicated by the stereochemical descriptors 
R and S, this R and S notation corresponding to the rules described in Pure Appl. Chem. 1976, 45, 11-30. 

45 Unless otherwise mentioned or indicated, the chemical designation of compounds denotes the mixture of all 
possible stereochemical^ isomeric forms, said mixtures containing all diastereomers and enantiomers of the 
basic molecular structure. Stereochemical ly isomeric forms of the compounds of formula (I) are intended to 
be embraced within the scope of the invention. 

Particular compounds of formula (I) are those compounds within the invention wherein Het is a radical of 

^ formula (a) wherein R 5 is hydrogen or halo and R 6 is hydrogen, C^alkyl, C^alkyloxycarbonyl or aryl, or a 
radical of formula (b) wherein R 5 is hydrogen, C^alkyl, halo, amino or aryl, or a radical of formula (c) wherein 
R 5 is hydrogen, C^alkyl or aryl, or a radical of formula (d) or (e) and/or n is 1,2, or 3. 

Other particular compounds are those compounds within the invention wherein R 1 and R 2 each indepen- 
dently are hydrogen or halo; and/or R 3 is a radical of formula -COOR 4 wherein R 4 represents C^alkyl, C^al- 

55 kenyl, C^alkynyl or C^alkyloxyC^alkyl, or R 3 is a heterocycle of formula (0, (g), (h), (i) or (j) wher in R 7 and 
R 8 each independently r presents hydrogen or C^alkyl, said R 3 being preferably located on the 4-position. 

Among the above subgroups those compounds of formula (I) ar preferred wherein Het is a radical of for- 
mula (a) wherein R 5 is hydrogen and R 6 is hydrogen or C^alkyloxycarbonyl; or a radical of formula (b) wherein 



3 



__IUii 



EP 0 398 425 B1 



R 5 is hydrogen, C^alkyl, halo or aryl; or a radical of formula (d) wh rein Y 1 is S0 2 ; or a radical of formula (e); 
and/or R 1 and R 2 are both hydrogen; and/or R 3 is C^alkyloxy carbon yl or a 1,2,4-oxadiazol-5-yl of formula (i) 
wherein R 7 represents C^alkyl. 

More preferred compounds of formula (I) are those preferred compounds wherein n and m are both 2 and 
Het is a radical of formula (b) wherein R 5 represents hydrogen, methyl, ethyl, chloro, bromo or iodo, and Y is 
S. 

Particularly preferred compounds within the invention are those more preferred compounds wherein Het 
is a radical of formula (b) wherein R 5 is methyl or bromo and R 3 is methoxycarbonyl, ethoxycarbonyi or 3-ethyl- 
1,2,4-oxadiazol-5-yl. 

The most preferred compounds of the invention are selected from ethyl 4-[2-[1 -(5-methyi-1 , 3,4-th iadiazol- 
2-yl)-4-piperidinyl]ethoxy]benzoate, ethyl 4-[2-[1-(5-bromo-1,3,4-thiadiazol-2-yl)-4piperidinyl]ethoxy]ben- 
zoate, 1-(5-bromo-1,3,4-thiadiazol-2-yl)-4-[2-[4-(^ and 
the pharmaceutically acceptable acid addition salts thereof. 

In order to simplify the structural representations of the compounds of formula (I) and of certain materials 
and intermediates thereof, the radical 
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will hereafter be represented by the symbol D. 

The compounds of formula (I) can generally be prepared by reacting an amine of formula (II) with a het- 
erocycle of formula (III) following art-known N-alkylation procedures. 

N-alkylation 

Het-W + h-D ■ © 

m (H) 



In the foregoing and following reaction schemes W represents an appropriate reactive leaving group such as, 
for example, halo, e.g. fluoro, chloro, bromo, iodo, or in some instances W may also be a sulfonyloxy group, 
e.g. 4-methylbenzenesulfonyloxy, benzenesulfonyloxy, 2-naphthalenesulfonyloxy, methanesulfonyloxy, tri- 
f luoromethanesulfonyloxy and the like reactive leaving groups. 

The N-alkylation reaction can conveniently be carried out by mixing the reactants, optionally in a reaction -inert 
solvent such as, for example, water; an aromatic solvent, e.g. benzene, methyl benzene, dimethyl benzene, 
chlorobenzene, methoxybenzene and the like; a C^alkanol, e.g. methanol, ethanol, 1-butanol and the like; 
a ketone, e.g. 2-propanone, 2-butanone, 4-methyl-2-pentanone and the like; an ester, e.g. ethyl acetate, y- 
butyrolactone and the like; an ether, e.g. 1 ,1 '-oxybisethane, tetrahydrofuran, 1 ,4-dioxane and the like; a dipolar 
aprotic solvent, e.g. N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, pyridine, 1,3-dime- 
thyl-3,4,5,6-tetrahydro-2(1H-pyrimidinone, 1,3-dimethyl-2-imidazolidinone, 1,1 ,3, 3-tetram ethyl urea, 1-me- 
thyl-2-pyrrolidinone, nitrobenzene, acetonitrile and the like; or a mixture of such solvents. The addition of an 
appropriate base such as, for example, an alkali metal or an earth alkaline metal carbonate, hydrogen carbon- 
ate, hydroxide, oxide, carboxylate, alkoxide, hydride or amide, e.g. sodium carbonate, sodium hydrogen car- 
bonate, potassium carbonate, sodium hydroxide, calcium oxide, sodium acetate, sodium methoxide, sodium 
hydride, sodium amide and the like, or an organic base such as, for example, a tertiary amine, e.g. N,N-die- 
thylethanamine, N-(1-methyiethyl)-2-propanamine, 4-ethylmorpholine, 1,4-diazabicyclo[2.2.2]octane, pyri- 
dine and the like, may optionally be used to pick up the acid which is formed during the course of the reaction. 
In some instances the addition of a iodide salt, preferably an alkali metal iodid , .g. potassium iodide or a 
crown ether, e.g. 1,4,7,10,13,16-hexaoxacyclooctadecane and the like, may be appropriate. Stirring and some- 
what elevated temperatur s may enhance the rate of the reaction; more in particular the reaction may be con- 
ducted at the reflux temperature of the reaction mixture. Additionally, it may be advantageous to conduct said 
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N-alkylation reaction under an inert atmosphere such as, for exampl , oxygen-free argon or nitrogen gas. 

Alternatively, said N-alkylation reaction may be carried out by applying art-known conditions of phase 
transfer catalysis reactions. Said conditions comprise stirring the reactants, with an appropriate base and op- 
5 tionally under an inert atmosphere as defined hereinabove in the presence of a suitable phase transfer catalyst 
such as, for example, a trialkylphenylmethylammonium, tetraalkyiammonium, tetraalkylphosphonium, tetraar- 
ylphosphonium halide, hydroxide, hydrogen sulfate and the like catalysts. Somewhat elevated temperatures 
may be appropriate to enhance the rate of the reaction. 

In this and the following preparations, the reaction products may be isolated from the reaction mixture and, 
10 if necessary, further purified according to methodologies generally known in the art such as, for example, ex- 
traction, destination, crystallization, trituration and chromatography. 

The compounds of formula (I) can also be prepared by alkylating a phenol of formula (V) with an inter- 
mediate of formula (IV). 



15 



20 



r1 , 

/ R 3 

/ -^CH 2 ) ra - N J., Q-alkylaiion 
Hct-N X-Aik-W + H-O-4 A - (D 

R 2 

(IV) (V) 



25 Said Q-alkylation reaction can conveniently be carried out by mixing the reactants, optionally in a reaction- 

inert solvent such as, for example, water; an aromatic solvent, e.g. benzene, methyl benzene, dimethyibenzene 
and the like; a C^alkanol, e.g. methanol, ethanol and the like; a ketone, e.g. 2-propanone, 4-methyl-2-pen- 
tanone and the like; an ester, e.g. ethyl acetate, y-butyrolactone and the like; an ether, e.g. 1,1'-oxybisethane, 
tetrahydrofuran, 1,4-dioxane and the like; a dipolar aprotic solvent, e.g. N,N-dimethylformamide, N,N-dime- 

30 thylacetamide, dimethylsulfoxide and the like; or a mixture of such solvents. The addition of an appropriate 
base such as, for example, an alkali metal or an earth alkaline metal carbonate, hydrogen carbonate, hydroxide, 
oxide, carboxylate, alkoxide, hydride or amide, e.g. sodium carbonate, sodium hydrogen carbonate, potassium 
carbonate, sodium hydroxide, calcium oxide, sodium acetate, sodium methoxide, sodium hydride, sodium 
amide and the like, or an organic base such as, for example, a tertiary amine, e.g. N,N-diethylethanamine,N- 

35 (1-methylethyl)-2-propanamine and the like, may optionally be used to pick up the acid which is formed during 
the course of the reaction. Further, it may be advantageous to convert the intermediate of formula (V) first 
into a suitable salt form thereof such as, for example, an alkali or earth alkaline metal salt, by reacting (V) with 
an appropriate base as defined hereinabove and subsequently using said salt form in the reaction with the 
alkylating reagent of formula (IV). Stirring and somewhat elevated temperatures may enhance the rate of the 

<o reaction; more in particular the reaction may be conducted at the reflux temperature of the reaction mixture. 
Additionally, it may be advantageous to conduct said alkylation reaction under an inert atmosphere such as, 
for example, oxygen-free argon or nitrogen gas. 

Alternatively, said O-alkylation reaction may be carried out by applying art-known conditions of phase 
transfer catalysis reactions as described hereinbefore. 

45 The compounds of formula (I) can alternatively be prepared by reacting a phenol of formula (V) with an 
alcohol of formula (VI) in the presence of a mixture of diethyl azodicarboxylate and triphenylphosphine. 



^CH^m-^ alkylation 
so Het-N X-AlkOH + (V) 1 ^ (I) 

(VI) 



The reaction of (VI) with (V) can conveniently be conducted in an anhydrous reaction-in rt solvent prefer- 
ably under mild neutral conditions at room temperature or below. A suitable reaction- inert solvent is, for exam- 
ple, an aliphatic hydrocarbon, e.g. hexane and the like, an ether, e.g. 1,1*-oxybisethane, 2,2'-oxybispropane, 
tetrahydrofuran, 1,4-dioxane and the like, a dipolar solvent, e.g. hexam thyl phosphoric triamide, N,N-dime- 
thylformamide and the like, or a mixture of such solvents. 
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The compounds of formula (I) may also be prepared by reacting an alcohol of formula (VI) with an appro- 
priate r ag nt of formula (VII) according to the hereinbefore described O-alkylation procedures for the prep- 
aration of (I) from (IV) and (V). 



10 
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Q-alkylation 



(I) 
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The compounds of formula (I) wherein X is N said compounds being represented by (1-a), can also be 
prepared by N-alkylating a piperazine or an analogue thereof of formula (VIII) with a reagent of formula (IX) 
following similar procedures as described hereinbefore for the preparation of (I) starting from (II) and (III). 
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Het-N N-H 



W-Alk-0 



1 R 3 




(vm) ox) R 

R 1 3 

Het-N N-Alk-O-^ Q 



ft-alkylation 



The compounds of formula (l-a) can also be prepared by reductively N-alkylating an intermediate of for- 
35 mula (VIII) with a ketone or aldehyde of formula (X) following art-known reductive N-alkylation procedures. 



40 



(vra) 



0=Alk-0 



(X) * ! 




Reductive 
N-alkylation 



45 In formula (X) 0=Alk'- represents a radical of formula H-Alk- wherein two geminal hydrogen atoms are 

replaced by oxygen. 

Said reductive N-alkylation reaction may conveniently be carried out by reducing a mixture of the reactants in 
a suitable reaction-inert solvent. In particular, the reaction mixture may be stirred and/or heated in order to 
enhance the reaction rate. Suitable solvents are, for example, water; C^alkanols, e.g. methanol, ethanol, 2- 

50 propanol and the like; esters, e.g. ethyl acetate, y-butyrolactone and the like; ethers, e.g. 1 ,4-dioxane, tetra- 
hydrofuran, 1,1'-oxybisethane, 2-methoxyethanol and the like; halogenated hydrocarbons, e.g. dichlorome- 
thane, trichloromethane and the like; dipolar aprotic solvents, e.g. N,Ndimethylformamide, dimethylsulfoxide 
and the like; carboxylic acids, e.g. acetic acid, propanoic acid and the like; or a mixture of such solvents. The 
term "art-known reductive N-alkylation procedures" means that the reaction is carried out either with sodium 

55 cyanoborohydride, sodium borohydride, formic acid or a salt thereof, .g. ammoniumformat and the like re- 
ducing agents, or alternatively under a hydrogen atmosphere, optionally at an increased temperature and/or 
pressure, in the presence of an appropriate catalyst such as, for example, palladium-on-charcoal, platinum- 
on-charcoal and the like. In order to prevent the undesired further hydrogenation of certain functional groups 
in the r actants and the reaction products, it may be advantageous to add an appropriate catalyst-poison to 
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the reaction mixture, e.g., thiophene, quinoline-sulphur and the like. In some instances it may also be advan- 
tageous to add an alkali metal salt to the reaction mixture such as, for example, potassium fluoride, potassium 
acetate and the like salts. 

5 Additionally the compounds of formula (l-a) may be prepared by cyclizing an intermediate of formula (XI) 

with an amine of formula (XII). 

R 1 

10 /ch^-w /=/=y K * 

Het-N + H 2 N-Alk-0-/v <) - d-a) 

(XI) (XII) R 2 

15 

The reaction is carried out by stirring the reactants in an appropriate organic solvent such as, for example, 
2-propanol, cyclohexanol, 2-propanone and the like, optionally in admixture with an appropriate polar solvent 
preferably at an elevated temperature. Addition to the reaction mixture of an appropriate base, such as, for ex- 
ample, an alkali or an earth alkaline metal carbonate or hydrogen carbonate or an organic base such as, for 

20 example, a tertiary amine, e.g. N,N-diethylethanamine may be suited to pick up the acid which is liberated 
during the course of the reaction. In order to enhance the rate of the reaction a small amount of an appropriate 
iodide salt, e.g. sodium or potassium iodide may be added. 

Compounds of formula (I) wherein X is CH, said compounds being represented by formula (l-p), may also 
be prepared by reacting a ketone (XIII) with an ylide of formula (XV) or by reacting an aldehyde (XIV) with an 

25 ylide of formula (XVI) in a reaction-inert solvent, following art-known Wittig reaction procedures (R 9 and R 10 
are aryl or C^alkyl) or Horner-Emmons reaction procedures (R 9 is alkyloxy and R 10 is O"). Appropriate solvents 
are, for example, hydrocarbons, e.g. hexane, heptane, cyclohexane and the like; ethers, e.g. 1,1'-oxybis- 
ethane, tetrahydrofuran, 1,2-dimethoxyethane and the like; dipolar aprotic solvents, e.g. dimethylsulfoxide, 
hexamethylphosphor triamide, and the like. Then the unsaturated intermediates (XVII) and (XVIII) can be re- 

30 duced following an appropriate reduction procedure, for example, by stirring and, if desired, heating the unsa- 
turated intermediates in a suitable reaction-inert solvent in the presence of hydrogen and an appropriate cat- 
alyst such as, for example, palladium-on-charcoal and the like catalysts. Suitable solvents are alkanols, e.g. 
methanol, ethanol and the like, and carboxylic acids, e.g. acetic acid and the like. 

35 
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Het-N f=0 + R 9 -P=Alk'-0 



(xm) 



(XV) 




Het-N C=Alk-0 



Het-N CH-Alk-0 

a-P) 




Het-N CH 
ScH^ 



Het-N CH— CH 

^(CH^ 

(XIV) 



-CH=« k --0^4 



(XVIII) 




(XVI) R 2 
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The intermediate ylides of formulae (XV) and (XVI) can be obtained by treating a phosphonium salt or a 
phosphonate with an appropriate base such as, for example, potassium tert. butoxide, methyllithium, butyl li- 
thium, sodium amide, sodium hydride, sodium alkoxide and the like bases under an inert atmosphere and in 
a reaction-inert solvent such as, for example, an ether, e.g. tetrahydrofuran, 1 ,4-dioxane and the like. In (XV) 
(R 9 ) 2 R 10 P=Alk- represents a radical of formula H-Alk- wherein two geminal hydrogen atoms are replaced by 
(R9) 2 R«>p= 

In (XVI) Alk" has the same meaning as Alk' with the proviso that one methylene is missing. 

Alternatively, the compounds of formula (l-(3) may be prepared by reacting a ketone (XIII) with an organo- 
metallic reagent of formula (XIX), wherein M represents a metal group such as, for example, lithium, halo mag- 
nesium, copper litium and the like, in a reaction- inert solvent such as, for example, an ether, e.g. tetrahydro- 
furan, 1,1'-oxybisethane, 1,2-dimethoxyethane and the like. The thus prepared alkanol of formula (XX) may 
subsequently be dehydrated with an appropriate acid, e.g. hydrochloric or sulfuric acid, and hydrogenated to 
a compound of formula (l-p) following the procedure described hereinbefore for reducing an intermediate of 
formula (XVII) to a compound (l-p). 



55 
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Het-N C=0 + M— Alk-O 



(Xffl) 



(XDO 




JO 



15 



1. dehydration 
N C Alk-0-< v -0) 



(XX) 



hydrogenation 



a-P) 



In a similar manner an aldehyde of formula (XIV) may also be reacted with an organometallic reagent, dehy- 
drated and reduced to yield a compound of formula (1-0). 

The compounds of formula (I) wherein Het is an oxazol, said compounds being represented by formula (I- 
20 a-1 ), can be prepared by cyclodehydration of an acylaminoketone of formula (XXI) in an appropriate reaction- 
inert solvent Suitable dehydration reagents are, for example, sulfuric acid, phosphorus pentachloride, phos- 
phorus pentoxide, phosphoryl chloride, thionyl chloride or a mixture of phosphoric acid or trifluoromethane- 
sulfonic acid with acetic anhydride and the like. 
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R 



NH 



cyclization 



(XXI) 



(I-a-1) 



The thiazolamines of formula (I), represented by formula (l-a-2), can be obtained by reaction between a 
thiourea (XXII) and an a-haloketone or an aldehyde of formula (XXIII) in a reaction-inert solvent. In formula 
35 (XXIII) W 1 represents a halo, e.g. fluoro, chloro, bromo or iodo. 



40 



O 

R 3 -CH-C— R 6 



(xxm) 



s 

+ H 2 N-C-D 
(XXtl) 



R 6/ 



(I-a-2) 



45 



50 



The compounds of formula (I), wherein Het is a 1 ,3,4-oxadiazol or a 1 ,3,4-thiadiazol, said compounds being 
represented by formula (l-b-1) and (l-b-2) respectively, can be prepared from diacylhydrazides of formula 
(XXIV). The cyclodehydration reaction to give the 1,3,4-oxadiazolamines of formula (l-b-1) can be carried out 
following the same procedures as described hereinbefore for the preparation of (l-a-1) from (XXI). The 1, 3,4- 
th iadiazol amines of formula (l-b-2) can be obtained by reacting a diacylhydrazide of formula (XXIV) with phos- 
phorus pentasulfide in a suitable reaction- inert solvent. 
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5 NH NH 

(XXIV) 
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cyclization 



R 3 -C(OC M alkyI)3 




Y 
ii 



H 2 N-NH-C-D 

(XXVI-b-1 : Y=0) 
(XXVI-b-2: Y=S) 



R D -C(0C,^alkyl)3 
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Alternatively, the compounds of formula (l-b-1) and (l-b-2) can also be prepared by condensing a reactive 
hydrazide of formula (XXVI-b-1) or (XXVI-b-2) with an ortho ester of formula (XXV). Said reaction can be car- 
ried out by stirring and, if desired, heating the intermediate starting materials, either in an excess of said ortho 
ester or in a suitable reaction-inert solvent such as an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran, 1,4-di- 
oxane, 1,2-dimethoxyethane, and the like; an alkanol, e.g. methanol, ethanol, propanol, butanol and the like; 
or a mixture of such solvents. 

The compounds of formula (I) wherein Het is a 1,2,4-oxadiazolyl or a 1,2,4-thiadiazolyl of formula (c), said 
compounds being represented respectively by formula (l-c-1) and (l-c-2), can be prepared by reacting an in- 
termediate of formula (XXVIII), wherein R 11 is hydrogen, C^alkyl oraryl, with an amidoxime of formula (XXVII). 



NH 2 Y 
R 5 -C=N-OH + R n O-C-D 



N'Y° 



R 5 



(xxvn) 



(XXVin<-l : Y=0) 
(XXVIII-c-2:Y=S) 



(I-c-1 : Y=0) 
(I<-2:Y=S) 



35 



40 



Said condensation reaction can be carried out as described hereinabove for the synthesis of (l-b) from 
(XXV) and (XXVI), optionally in the presence of an appropriate base such as, an alkoxide, hydride or amide, 
e.g. sodium methoxide, sodium hydride or sodium amide. 

The compounds of formula (I) wherein Het is a benzoxazolyl or benzothiazolyl radical of formula (e), said 
compounds being represented by formula (l-e-1) and (l-e-2) respectively, can be prepared by reacting 2-ami- 
no(thio)phenol of formula (XXIX) with an acyt halide of formula (XXX). Alternatively said compounds can be 
obtained by reacting an imidate of formula (XXXI) with intermediate (XXIX). Both reactions can be carried out 
in an organic solvent such as for example, a halogenated hydrocarbon, e.g. dichloromethane, trichloromethane 
and the like; an alcohol, e.g. ethanol, 2-propanol and the like; an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran, 
1,4-dioxane and the like, or mixtures of such solvents. 



45 
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a... 



(XXDQ 




NH 2 



YH 



NH 2 



O 

ii 



halo-C-D 




(I-e-l;Y=0) 
(I-e-2 ; Y=S) 



(XXIX) 



(XXXI) 



The compounds of formula (I) can also be converted into each other following art-known functional group 
transformation procedures. 
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The compounds of formula (I) wherein R 3 is a substituted or unsubstituted 4,5-dihydro-2-oxazolyl radical 
of formula (f), said compounds being represented by formula (l-f) can be prepared following procedures de- 
scribed in EP-A-207,454 and EP-A-1 37,242. For example an appropriate acid, acyl halide or alkyl ester can 

5 be condens d with a substituted or unsubstituted hydroxyalkylamine to give a hydroxyalkylamide. The latter 
may in situ or, if desired, after isolating and purifying it, be cyclized by stirring with thionyl chloride or phos- 
phorous trichloride optionally in the presence of a suitable inert solvent such as, an ether, e.g. tetrahydrofuran, 
1,4-dioxane and the like, a halogenated hydrocarbon, e.g. trichloromethane, dichloromethane, an ester, e.g. 
ethyl acetate, isopropyl acetate and the like solvents. 

10 The compounds of formula (I) wherein R 3 is a 1,2,4-oxadiazol-5-yl-ring of formula (i), said compounds be- 

ing represented by formula (l-i), can be prepared by reacting a compound of formula (l-k), wherein R 12 is hy- 
drogen or C^alkyl, with an amidoxime of formula (XXXII). 



15 



20 



25 



Het-N X 




^~(CH2)nr\ 

Het-N X 



-A*-°-<Q 



N- 



0-0 



30 



The compounds of formula (I) wherein R 3 is a 1,2,4-oxadiazol-3-yl ring of formula (j), said compounds being 
represented by formula (l-j), can be prepared by reacting a compound of formula (I) wherein R 3 is cyano, rep- 
resented by formula (l-l), with hydroxylamine or an acid addition salt thereof and reacting the thus formed ami- 
doxime with a carboxylic acid of formula (XXXIII) or a reactive functional derivative thereof such as, for exam- 
ple, a halide, an anhydride or an ortho ester form thereof. 
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Het-N X 
SCH^ 




NH2OH.HCI 



Het-N X-Alk-O— \ I I 

(I-j) R 2 



o 

HO-C-R 7 

(xxxm) 



0) 



(2) 



The condensation reactions to prepare compounds (l-i) and (l-j) can be carried out by stirring and if desired 
heating the starting materials, neat or in a suitable reaction-inert solvent and optionally in the presence of an 
appropriate base such as, for example, an alkoxide, hydride or amide, e.g. sodium methoxide, sodium ethoxide, 
sodium hydride, sodium amide and the like. Suitable solvents for said condensation reactions are for example, 
ethers, e.g. 1 ,1 -oxybisethane, tetrahydrofuran, 1 ,4-dioxane, 1 ,2-dimet hoxyethane and the like; alkanols, .g. 
methanol, ethanol, propanol, butanol and the like; or mixtures of such solv nts. The water, acid or hydrohaiic 
acid which is liberated during the condensation may be removed from the reaction mixture by azeotropical des- 
tination, complexation, salt formation and the like methods. 

The compounds wherein R 3 is cyano may be hydrolysed thus yielding compounds of formula (I) wherein 
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15 



20 



the radical R 3 is a carboxyl group. Said hydrolysis reaction is preferably conducted in an aqu ous acidic me- 
dium, e.g. in aqueous sulfuric, hydrochloric or phosphoric acid solution, at room temperature or at a slightly 
increased temperature. It may b advantageous to add a second acid to the reaction mixtur , .g. acetic acid. 

The compounds of formula (I) wherein the radical R 3 is a carboxyl group may be converted into the cor- 
responding acyi halides by treatment with a suitable halogenating agent such as, for example, thionyl chloride, 
pentachlorophosphorane and sulfuryl chloride. Said acyl halides and said acids can further be derivatized to 
the corresponding esters by reacting said acids or acyl halides with a suitable alkanol following art-known es- 
terif ication reaction procedures. Said reactions are most conveniently conducted in an appropriate solvent such 
as, for example, tetrahydrofuran, dichloromethane, trichloromethane, acetonitrile and the like solvents. 

The compounds of formula (I) wherein the radical R 3 is an ester group may be converted into the corre- 
sponding carboxylic acid following art-known saponification procedures, e.g. by treating the starting compound 
with an aqueous alkaline or an aqueous acidic solution. 

A number of intermediates and starting materials in the foregoing preparations are known compounds 
which may be prepared according to art-known methodologies of preparing said or similar compounds and 
some intermediates are new. A number of such preparation methods will be described hereinafter in more de- 
tail. 

In the next reaction scheme there are mentioned some different ways of preparing intermediates of formula 
(XXXVI), which can be converted into intermediates of formula (II) by removing the protective group P 1 . The 
symbol P 1 represents a suitable protective group which is readily removable by hydrogenation or hydrolysis. 
Preferred protective groups may be, for example, hydrogenolyzable groups e.g. phenylmethyl, phenyl-methox- 
ycarbonyl and the like, or hydrolyzable groups, e.g. C^alkylcarbonyl, C^alkylphenylsulfonyl and the like. 



25 



30 



35 



40 



/-(CH2)m> 
P l — N X-AIk-W 

V -(CH 2 Xr^ 
(XXXIV) 

P l -N X-Alk-OH 
(XXXV) 

P l -N X-AIk-OH 
ScHj)^ 

(XXXV) 



+ (V) 



+ (V) 



removal of P 



P l -D - 
(XXXVI) 



H— D 



+ (vn) 



The intermediates of formula (XXXVI) can be prepared by O-alkylating a phenol of formula (V) with a re- 
agent of formula (XXXIV), by reacting the phenol (V) with an alcohol of formula (XXXV) or alternatively by O- 
45 alkylating an alcohol of formula (XXXV) with an appropriate reagent of formula (VII), following the same meth- 
ods as described hereinbefore for the preparation of (I). 

The intermediates of formula (II) wherein X is N, said intermediates being represented by (ll-a), can be 
prepared by N-alkylating an amine of formula (XXXVII) with a reagent of formula (IX), following N-alkylation 
procedures as described hereinbefore, and subsequently removing the protective group P 1 in the thus obtained 
so intermediate (XXXVIII). 
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P*-N N-H + (IX) P l -N N-Alk— O-^ Q 



(xxxvn) 



(XXXVIII) 



removal of P l /^ CH ^"^ 
^ H-N N-Alk— 



4=, 




OlHX) 



The intermediates of formula (I I -a) can alternatively be prepared by reductive N-alkylating an intermediate 
of formula (XXXVII) with a ketone or aldehyde of formula (X) following art-known N-alkylation procedures as 
described hereinbefore for the synthesis of (l-a) starting from (VIII) and (X) and subsequently removing the 
protective group P 1 in the thus obtained intermediate. 



20 



25 



P l -N N-H 

(xxxvn) 



OzAlk'-0-< x Q 



(X) 



1) reductive 
N-alkylation 

2) removal of P l 



(II-a) 



30 Additionally the intermediates of formula (ll-a) may be prepared by cyclizing an intermediate of formula 

(XXXIX) with an amine of formula (XII) as described hereinbefore for the preparation of (l-a) from (XI) and (XII) 
and subsequently removing the protective group P 1 in the thus obtained intermediate (XXXVIII). 
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P ! -N + H 2 N-Alk-0 



'(CH^-W 
(XXXTX) 



(xn) 




45 



P — N 



(CHz)^ 




removal of P 



(H-a) 
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Intermediates of formula (II) wherein X is CH, said intermediates being represented by formula (ll-p), may 
also be prepared by reacting a ketone of formula (XXXX) with an ylide of formula (XV) or by reacting an alde- 
hyde (XXXXI) with an ylide of formula (XVI). Reduction of the thus obtained intermediates gives intermediates 
of formula (XXXXII) as described hereinbefore for the preparation of (l-p). Removal of the protective group P 1 
in (XXXXII) yields the intermediates of formula (ll-P). 
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P'-N 



(XXXX) 



C=0 + (XV) 



P'-N 



(XXXXI) 



CH-CH + (XVQ 




(XXXXD) 



15 Alternatively, the intermediates of formula (ll-p) may be prepared by reacting a ketone of formula (XXXX) with 
an organometallic reagent of formula (XIX). The thus prepared alkanol of formula (XXXXIII) may subsequently 
be dehydrated and hydrogenated as described hereinbefore for the preparation of (l-p) from (XIII) and (XIX). 
Removal of the protective group P 1 in (XXXXIII) yields intermediates of formula (ll-p). In a similar way an al- 
dehyde of formula (XXXXI) may also be reacted with an organometallic reagent, dehydrated and reduced to 

20 yield a compound of formula (ll-p), after removal of the protective group P 1 . 
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P*-N C=0 
(XXXX) 
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(XK) 




P ! -N C — Alk-0 

^(CH^ 




1 . dehydration 

2. hydrogenation 

3. removal ofP 1 
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The intermediates of formula (II) wherein R 3 is a heterocycle of formula (f), (g), (i) or (j), can also be pre- 
pared by cyclizing an appropriate piperidinyl, pyrrolidinyl or piperazinyl alkylphenol ether (XXXIV). For example, 
the intermediates of formula (II) wherein R 3 is a 1 ,2,4-oxadiazol-5-yl ring of formula (i), said intermediates being 
represented by formula (ll-i), can also be prepared by reacting an intermediate of formula (XXXXIV-i) with an 
amidoxime of formula (XXXII) as described hereinbefore for the preparation of (l-i) from (l-m) and (XXXII). 
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H-N X — Alk-0 



(XXXXIV-i) 



R 2 




O 

XT-OR 12 



NH 2 

I 

HO-N=C-R 7 

(xxxn) 



H-N X-AIk— O 

(n-o 




The intermediates of formula (II) wherein R 3 is a 1 ,2,4-oxadiazol-3-yl ring of formula (j), said intermediates 
being represented by formula (ll-j), can be obtained by reacting an intermediate of formula (XXXXIV-j) with 
hydroxylamine or an acid addition salt thereof and reacting the thus formed intermediate with a carboxylic acid 
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of formula (XXXIII) or a functional derivative thereof, such as, for example, a halide, an anhydride or an ortho 
esterform thereof. The reaction can be carried out following the same procedure as described for the synthesis 
of (l-j) from (l-n) and (XXXIII). 



XN NH 2 OH.HCi (1) 



R 1 

H-N X — Alk— O— L j) 

(xxxxiv-^ > h °- c - r7 ® 

(xxxm) 



^ch^ J^Jt^ 

H-N X — Alk-O— (v /> m 

(n-j) R 2 k ' 

Intermediates of formula (IV) can be prepared by N-alkylating a heterocycle of formula (III) with an amine 
of formula 



H-N x-ABc-OH, (XXXXV), 

McH^ 

30 following art-known N-alkylation procedures and subsequently converting the alcohol function of the thus ob- 
tained intermediate (VI) into an appropriate leaving group with an appropriate halogenating agent such as, for 
example, thionyl chloride, sulfuryl chloride, pentachlorophosphorane, pentabromophosphorane or an appro- 
priate sulfonyl halide such as, for example, methanesulfonyl chloride or4-methylbenzenesulfonyl chloride. 
The intermediates of formula (VIII) can be obtained by reacting intermediates of formula (XXXXVI) with a 

35 heterocycle of formula (III) following art-known N-alkylation procedures as described hereinbefore. 

Het-W + H-N N-H Hct-N N-H 

SCH^ MCH^ 

40 

(HQ (XXXXVI) (VDJ) 



Intermediates of formula (III), wherein Het is a radical of formula (a), said intermediates being represented 
by formula (lll-a) can be obtained by reacting the amine of formula (XXXXVII) with an alkali metal nitrite, e.g. 
45 sodium nitrite, in an aqueous acidic medium to obtain a diazonium salt. This salt is treated with an alkali metal 
halide, e.g. sodium chloride, sodium bromide thus obtaining the intermediates of formula (lll-a). 

iy* :^v w 

R 6_U N R 6_[l N 

(XXXXVII) (Ill-a) 



55 Starting materials and intermediates used in all of the preceding procedures for which no specific prepa- 

ration is given herein, may be prepared according similar procedures as described hereinbefore for compounds 
of formula (I), and/or may be prepared following art-known methodologies described in the literature for the 
preparation of similar known compounds. For example, intermediates of formula (V) and (IX) wherein R 3 is a 
substituted or unsubstituted 4,5-dihydro-2-oxazolyl radical may be prepared following similar procedures de- 
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scribed in EP-A-137,242 and EP-A-207,454. 

The compounds of formula (I) and some of the intermediates in this invention may have an asymmetric 
carbon atom in their structure. Pure ster ochemically isomeric forms of said compounds and said intermedi- 

5 ates can be obtained by the application of art-known procedures. For example, diastereoisomers can be sepa- 
rated by physical methods such as selective crystallization or chromatographic techniques, e.g. counter current 
distribution, liquid chromatography and the like methods. Enantiomers can be obtained from racemic mixtures 
by first converting said racemic mixtures with suitable resolving agents such as, for example, chiral acids, to 
mixtures of diastereomeric salts or compounds; then physically separating said mixtures of diastereomeric salts 

w or compounds by, for example, selective crystallization or chromatographic techniques, e.g. liquid chromatog- 
raphy and the like methods; and finally converting said separated diastereomeric salts or compounds into the 
corresponding enantiomers. Alternatively, enantiomerically pure compounds and intermediates may also be 
obtained by chromatography of the racemate over a chiral stationary phase and the like techniques. Pure ster- 
eochemically isomeric forms of the compounds of formula (I) may also be obtained from the pure stereochem- 

15 ically forms of the appropriate intermediates and starting materials, provided that the intervening reactions 
occur stereospecifically. 

The compounds of formula (I) and the pharmaceutical^ acceptable addition salts and stereo isomeric 
forms show antiviral activity and are particularly attractive due to their favourable therapeutic index, resulting 
from an acceptable low degree of cell toxicity, combined with satisfactory antiviral activity. The antiviral prop- 

20 erties of the compounds of formula (I) can be demonstrated for example in the "Picornavirus Minimal Inhibitory 
Concentration (MIC)"-test, illustrating the useful antiviral activity of the compounds of the present invention. 

The compounds of the present invention are therefore useful agents for inhibiting the growth and/or rep- 
lication of viruses. The compounds of formula (I), the pharmaceutical^ acceptable addition salts and stereo- 
chemical^ isomeric forms thereof are active against a broad spectrum of picornaviruses, including enterovi- 

25 ruses e.g. Coxsackieviruses, Echoviruses, Enteroviruses, e.g. Enterovirus 70 and especially numerous strains 
of rhinoviruses, e.g. Human Rhinovirus serotypes HRV -2,-3,-4,-5, -6,-9,-14,-15,-29,-39,-42,-45,-51,-59,-63,- 
70,-72,-85,-86 and the like. 

In view of their potent, local as well as systemic, antiviral activity the compounds of this invention constitute 
useful tools for inhibiting, combating or preventing the growth of viruses. More particularly these compounds 

30 may be used as medicines against viral diseases, especially respiratory diseases e.g. common cold, pneumo- 
nia, bronchiolitis, herpangina and the like, CNS-diseases e.g. paralysis, aseptic meningitis, encephalitis and 
the like, cardiac disease e.g. pericarditis, myocarditis and the like, hepatic diseases e.g. hepatitis and the like, 
gastrointestinal diseases e.g. diarrhea and the like, ophtalmic diseases e.g. acute hemorrhagic conjunctivitis 
and the like, dermatological diseases e.g. exanthem, rash, hand-foot-and-mouth disease, and the like diseas- 

35 es. Said use as a medicine comprises the systemic or topical administration to warm-blooded animals of an 
antivirally effective amount of a compound of formula (I), a pharmaceutical^ acceptable addition salt or a ster- 
eoisomeric form thereof. Some compounds of the invention are especially useful to treat respiratory diseases, 
like common cold due to their prolonged in vivo activity in the buccal and nasal cavity. 

The subject compounds may be formulated into various pharmaceutical forms for systemic or topical ad- 

40 ministration purposes. To prepare the pharmaceutical compositions of this invention, an effective amount of 
the particular compound, optionally in addition salt form, as the active ingredient is combined in intimate ad- 
mixture with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending 
on the form of preparation desired for administration. These pharmaceutical compositions are desirable in uni- 
tary dosage form suitable, particularly, for administration orally, rectally, percutaneously, intranasally, by par- 

45 enteral injection or for ophtalimic administration. For example, in preparing the compositions in oral dosage 
form, any of the usual pharmaceutical media may be employed, such as, for example, water, glycols, oils, al- 
cohols and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs and solutions; 
or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and the like in the 
case of powders, pills, capsules, and tablets. Because of their ease in administration, tablets and capsules rep- 

50 resent the most advantageous oral dosage unit form, in which case solid pharmaceutical carriers are obviously 
employed. For parenteral compositions, the carrier will usually comprise sterile water, at least in large part, 
though other ingredients, for example, to aid solubility, may be included. Injectable solutions, for example, may 
be prepared in which the carrier comprises saline solution, glucose solution or a mixture of saline and glucose 
solution. Injectable suspensions may also be prepared in which case appropriate liquid carriers, suspending 

55 agents and the like may be employed. Also included are solid form preparations which are intended to be con- 
verted, shortly before use, to liquid form preparations. In the compositions suitable for percutaneous admin- 
istration, the carrier optionally comprises a penetration enhancing agent and/or a suitable wetting agent, op- 
tionally combined with suitable additives of any nature in minor proportions, which additives do not introduce 
a significant deleterious effect on the skin. Said additives may facilitate th administration to the skin and/or 
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may be helpful for preparing the desired compositions. These compositions can take the form of creams, lo- 
tions, aerosols and/or emulsions and can be included in a transdermal patch of the matrix or reservoir type 
as are conventional in the art for this purpose. 

In the compositions suitable for topical administration the active ingredient will preferably be a semisolid such 
as a thickened composition such as salves, creams, gellies, ointments and the like which can be applied by a 
swab. Pharmaceutical composition suitable for topical administration may also be in form of drops, lotions or 
an aerosol. Suitable aerosol preparations may include solutions and solids in powder form, which may be in 
combination with a pharmaceutical^ acceptable carrier, such as an inert compressed gas. Addition salts of (I) 
due to their increased water solubility over the corresponding base form, are obviously more suitable in the 
preparation of aqueous compositions. 

In a further aspect of the invention there are provided particular pharmaceutical compositions which com- 
prise a compound of formula (I), a pharmaceutical^ acceptable addition salt or a stereochemically isomeric 
form thereof and a cyclodextrin or a derivative thereof. When applied to the site of infection such cyclodextrin 
based compositions result in a continuous and controlled delivery of suff icientiy high concentrations of the an- 
tiviral compound of formula (I) to the site of the infection for sustained periods of time. 

Such compositions are particularly convenient for treating local viral infections, in particular mucosal in- 
fections, e.g. nasal or eye infections. 

The cyclodextrin to be used in the aforementioned compositions include the pharmaceutical^ acceptable 
unsubstituted and substituted cyclodextrins known in the art, more particularly a, p or y-cyclodextrins or the 
pharmaceutical^ acceptable derivatives thereof. 

Substituted cyclodextrins which can be used in the invention include polyethers described in U.S. Patent 
3,459,731 which is incorporated by reference for the definition and processes for preparation. In general, un- 
substituted cyclodextrins are reacted with an alkylene oxide, preferably under superatmospheric pressure and 
at an elevated temperature, in the presence of an alkaline catalyst. 

Since a hydroxy moiety of the cyclodextrin can be substituted by an alkylene oxide which itself can react with 
yet another molecule of alkylene oxide, the average molar substitution (MS) is used as a measure of the aver- 
age number of moles of the substituting agent per glucose unit. The MS can be greater than 3 and theoretically 
has no limit. 

Further substituted cyclodextrins are ethers wherein the hydrogen of one or more cyclodextrin hydroxy 
groups is replaced by C 1j6 alkyl, hydroxyC^alkyl, carboxyC^alkyl or C^alkyloxycarbonylC^alkyl or mixed 
ethers thereof. In particular such substituted cyclodextrins are ethers wherein the hydrogen of one or more 
cyclodextrin hydroxy groups is replaced by C^alkyl, hydroxyCj^alkyl orcarboxyC 1 _ 2 alkyl or more in particular 
by methyl, ethyl, hydroxyethyl, hydroxy propyl, hydroxybutyl, carboxymethyl or carboxyethyl. 
In the foregoing definitions the term "C^lkyl" is meant to include straight and branched saturated hydrocar- 
bon radicals, having from 1 to 6 carbon atoms, such as, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl, propyl, 
2-methylpropyl, butyl, pentyl, hexyl and the like. 

Such ethers can be prepared by reacting the starting cyclodextrin with an appropriate O-alkylating agent 
or a mixture of such agents in a concentration being selected so that the desired cyclodextrin ether is obtained. 
The said reaction is preferably conducted in a suitable solvent in the presence of an appropriate base. With 
such ethers, the degree of substitution (DS) is the average number of substituted hydroxy functions per glucose 
unit, the DS being thus 3 or less. 

In the cyclodextrin derivatives for use in the compositions according to the present invention, the DS preferably 
is in the range of 0.125 to 3, in particular 0.3 to 2, more in particular 0.3 to 1 and the MS is in the range of 
0.125 to 10, in particular of 0.3 to 3 and more in particular 0.3 to 1 .5. 

Other references describing cyclodextrins for use in the compositions according to the present invention, 
and which provide a guidefor the preparation and characteristics of cyclodextrins, for the process of depositing 
the selected agent within the cavity of the cyclodextrin molecule and for the use of cyclodextrins in pharma- 
ceutical compositions, include the following: 

"Cyclodextrin Technology" by J6zsef Szejtli, Kluwer Academic Publishers (1988) in the chapter Cyclodextrins 
in Pharmaceuticals; "Cyclodextrin Chemistry" by M.L Bender etal., Springer-Verlag, Berlin (1978); Advances 
in Carbohydrate Chemistry", Vol. 12 Ed. by M.L Wolfram, Academic Press, New York (157) in the chapter The 
Schardinger Dextrins by Dexter French at p. 189-260; "Cyclodextrins and their Inclusions Complexes" by J. 
Szejtli, Akademiai Kiado, Budapest, Hungary (1982); I. Tabushi in Acc. Chem. Research, 1982, 15, p. 66-72; 
W. Sanger, Angewandte Chemie, 92, p. 343-361 (1981); A. P. Croft and R. A. Bartsch in Tetrahedron, 39, p. 
1417-1474 (1983); German Offenlegungsschrift DE 3118218; German Offenlegungsschrift DE 3317064; EP- 
A-94,157; EP-A-149,197; U.S. Patent 4,659,696; and U.S. Patent 4,383,992. 

Of particular utility in the invention are the p-cyclodextrin ethers, e.g. dimethyl-p-cycJodextrin as described 
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in Drugs of th Future, Vol. 9, No. 8, p. 577-578 by M. Nogradi (1984) and polyeth rs, e.g. hydroxypropyl p- 
cyclodextrin and hydroxyethyl p-cyclodextrin, being examples. Such an alkyl ether may be a methyl ether with 
a degree of substitution of about 0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl cyclodextrin may for 

5 example be formed from the reaction between p-cyclodextrin an propylene oxide and may have a MS value 
of about 0.125 to 10, e.g. about 0.3 to 3. 

In said particular cyclodextrin based formulation, the molecules of the antiviral compounds of formula (I) 
are surrounded, at least in part, by the cyclodextrin, i.e. the agent fits into the cyclodextrin cavity. 

To prepare said particular cyclodextrin based pharmaceutical compositions of the invention, the selected 

10 antiviral compound (or compounds) of formula (I), the pharmaceutical^ acceptable addition salt of the stereo- 
chemically isomeric form thereof is deposited within the cyclodextrin molecule itself, such process being known 
in the art for other active agents. In the final compositions, the molar ratio of cyclodextrimantiviral compound 
is from about 1:1 to about 5:1, in particular, about 1:1 to about 2:1. Thus, in general, the composition will be 
prepared by dissolving the cyclodextrin in water and adding the antiviral compound to this solution, preferably 

15 under vigorous stirring and preferably at a temperature in the range of 10°C to 50°C, in particular in range of 
15°C to 30°C, and preferably at room temperature. 

In the final compositions, the cyclodextrin will comprise about 2.5 to 40% by weight, in particular about 
2.5 to 25%, more in particular 5 to 25%, or 5 to 20%, for example about .10%, with the remainder being water, 
preservative, the active ingredient and any excipients. 

20 In particular, the pharmaceutical compositions may consist only of water, cyclodextrin and the antiviral 

agents without the need for co-solvents such as ethanol or surfactants. 

Application of the cyclodextrin based compositions of the invention may be by aerosol, e.g. with a propel- 
lant such as nitrogen, carbon dioxide, a freon, or without a propellant such as a pump spray, drops, or a sem- 
isolid such as a thickened compositions which can be applied by a swab. In particular applications, semisolid 

25 compositions such as salves, creams, gellies, ointments and the like will conveniently be used. 

For the liquid preparations of said cyclodextrin based compositions, any of the usual pharmaceutical media 
may be added, such as, for example, glycols, oils, alcohols and the like, however in concentrations below the 
level of irritation. In order to stabilize the formulations the pH may be increased or decreased or stabilized by 
adding appropriate acids, bases or buffer systems, e.g. citrate, phosphate buffers. Further additives may com- 

30 prise substances to make the formulations isotonic, e.g. sodium chloride, mannitol, glucose and the like. It is 
further recommendable to add a preservative to the formulations such as, for example, a mercury salt or com- 
plex salt, e.g. phenyl mercuriacetate, nitrate, chloride or borate, phenylethyl alcohol, ethanol, propylene glycol 
and the like. Suitable thickeners for obtaining the above-mentioned thickened compositions comprise polyvinyl 
alcohols, hydroxypropyl methyl celluloses, hydroxyethyl celluloses, methylcelluloses, polyvinyl pyrrolidone, 

35 acrylic acid polymers and the like. 

Depending on the type of virus which is to be controlled, said cyclodextrin based compositions can be ap- 
plied in the vagina, nose, mouth, eyes, lungs or within the cheeks so as to control viruses which have not en- 
tered the blood stream of the patient, e.g. viruses which are located in mucous membranes of the body. The 
cyclodextrin based compositions of the invention are particularly useful on those infection sites where the natu- 

40 ral defense mechanisms prevent the delivery of antiviral agents during sustained periods due to an effective 
elimination of the active compound from the site of infection. Such elimination may be due to clearance by ciliary 
movement or secretion, or by absorption. 

As part of the pharmaceutical composition, one may also include the same or a different active antiviral 
in a different delivery carrier so as to provide a different profile of activity, e.g. a wide range of time during 

45 which the composition shows activity or a supplement to bolster a low level at a particular point in the release 
schedule of the cyclodextrin. 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage unit 
form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification and 
claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a predeter- 

so mined quantity of active ingredient calculated to produce the desired therapeutic effect in association with the 
required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including scored or coated 
tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions, drops, teaspoonfuls, ta- 
blespoonfuls and the like, and segregated multiples thereof. 

Those of skill in treating antiviral diseases in warm-blooded animals could easily determine the effective 

55 amount from the test results presented hereinafter. In general it is contemplated that an effective amount would 
be from 0.001 mg/kg to 50 mg/kg body weight, preferably from 0.01 mg/kg to 10 mg/kg body weight. 

Thefollowing examples are intended to illustrate the scope of the present invention in all its aspects. Unless 
otherwise stated all parts therein are by weight. 
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EXPERIMENTAL PART 

A. Preparation of the intermediates 

5 

Example 1 

a) To a cooled (ice-bath) mixture of 62.4 parts of a dispersion of sodium hydride in mineral oil (50%) and 
1520 parts of 1,2-dimethoxyethane were added portionwise 270 parts of diethyl [(ethoxycarbonyl)me- 

10 thyl]phosphonate, keeping the temperature below 1 5°C. After stirring for 2 hours, there were added por- 
tionwise 228 parts of 1 -(phenylmethyl)-4-piperidinone (temp.<1 5°C) under a nitrogen atmosphere. Stirring 
was continued for 2 hours at room temperature and for 1 hour at 40°C. After cooling, the reaction mixture 
was diluted with water. The aqueous layerwas separated and extracted with 1,1'-oxybisethane. The com- 
bined organic layers were dried, filtered and evaporated. The residue was converted into the hydrochloride 

15 salt in 1,r-oxybisethane. The salt was recrystallized from 2-propanone, yielding 260.0 parts of ethyl [1- 

(phenylmethyl)-4-piperidinylidene]acetate hydrochloride; mp. 186-190.5 (interm. 1). 

b) A mixture of 302 parts of intermediate 1 and 2000 parts of acetic acid was hydrogenated at normal pres- 
sure and at 24-36°C with 4 parts of paliadium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was wash- 

20 ed with 1 ,1'-oxybisethane and basif ied with NaOH. The product was extracted with 1 ,1 '-oxybisethane and 

the extract was dried, filtered and evaporated. The residual oil was distilled in vacuo. The product was con- 
verted into the hydrochloride salt in a mixture of 1,1'-oxybisethane and ethanol. After evaporazation of 
the solvent, the salt was filtered off and dried, yielding 41 parts of ethyl [1-(phenylmethyl)-4-piperidinyl] 
acetate hydrochloride; mp. 122.5-137°C (decomp.) (interm. 2). 

25 c) To a suspension of 4.57 parts of lithium aluminum hydride in 240 parts of 1,1 '-oxybisethane was added 

dropwise a solution of 30 parts of intermediate 2 in 120 parts of 1,1 -oxybisethane. After stirring for 10 
hours at reflux temperature and subsequent cooling, the reaction mixture was diluted with water and ba- 
sif ied with NaOH. The whole was filtered and the filtrate was evaporated. The residue was distilled in va- 
cuo, yielding 20 parts of 1-(phenylmethyl)-4-piperidineethanol; bp. 154-156°C at 60 Pa (interm. 3). 

30 d) To a cooled (-10°C) mixture of 19.6 parts of triphenyl phosphine in 53.4 parts of tetrahydrofuran were 

added portionwise 13.7 parts of diethyl azodicarboxylate. After stirring for 15 min. r there was added a sol- 
ution of 16.5 parts of intermediate 3 and 12.5 parts of ethyl 4- hydroxy benzoate in 53.4 parts of tetrahy- 
drofuran, keeping the temperature between -5°C and 0°C. Stirring was continued overnight at room tem- 
perature. The reaction mixture was evaporated and the residue was taken up in water. The product was 

35 extracted with dichloromethane and the extract was dried, filtered and evaporated. The residue was crys- 

tallized from 2,2-oxybispropane and was then converted into the (Z)-2-butenedioate salt in 2-propanol. 
The product was filtered off and dried, yielding 15 parts (41.3%) of ethyi 4-[2-[1-(phenylmethyl)-4-piperi- 
dinyl]ethoxy]benzoate (Z)-2-butenedioate(1:1); mp. 142.0°C (interm. 4). 

e) A mixture of 4.8 parts of intermediate 4 and 119 parts of ethanol was hydrogenated at normal pressure 
40 and 50°C with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen 

was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was crystallized 
from 2-propanol, yielding 4.5 parts (1 00%) of ethyl 4-[2-(4-piperidinyl)ethoxy]benzoate butanedioate( 1:1); 
mp. 146.7°C (interm. 5). 

45 Example 2 

a) A mixture of 16 parts of 1-bromo-3-chloropropane, 16 parts of 2-chloro-4-methoxyphenol, 20 parts of 
potassium carbonate and 200 parts of 2-propanone was stirred overnight at reflux temperature. The re- 
action mixture was filtered and the filtrate was evaporated, yielding 18 parts (75%) of 2-chloro-1-(3- 

50 chloropropoxy)-4-methoxybenzene (interm. 6). 

b) A mixture of 3.16 parts of ethyl 1-piperazinecarboxylate, 4.7 parts of intermediate 6, 3.2 parts of sodium 
carbonate and 67.5 parts of N,N-dimethylformamide was stirred overnight at reflux temperature. After 
cooling, the reaction mixture was poured into water and the product was extracted with 2,2 , -oxybispropane. 
The extract was dried, filtered and evaporated and the residue was converted into the hydrochloride salt 

55 in 2,2'-oxybispropane. The product was filtered off and dried, yielding 4 parts (50%) of ethyl 4-[3-(2-chloro- 

4-methoxyphenoxy)propyl]-1-piperazinecarboxylate mono hydrochloride (interm. 7). 

c) A mixture of 3.56 parts of interm diate 7, 3.6 parts of potassium hydroxid and 80 parts of 2-propanol 
was stirred overnight at r flux temp rature. The reaction mixture was evaporated and the residue was tak- 
en up in water. Th product was xtracted with dichloromethane and th extract was dri d, filtered and 
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evaporated. The residue was converted into the hydrochloride salt in 2-propanol. The salt was recrystal- 
lized from 2-propanol, filtered off and dried, yielding 1.33 parts (37.1%) of 1-[3-(2-chloro-4- 
methoxyphenoxy)propyl]pip razine dihydrochloride; mp. 190°C (interm. 8). In a similar manner there was 
5 also prepared: 1-[2-(2-chloro-4-methoxyphenoxy)ethyl]piperazine dihydrochloride; mp. 210°C (interm. 9). 

Example 3 

A mixture of 224 parts of piperazine, 97 parts of ethyl 4-(3-chJoropropoxy)benzoate and 1044 parts of me- 
10 thylbenzene was stirred overnight at reflux temperature. After cooling, the organic layer was washed three 
times with water, dried, filtered and evaporated, yielding 115.2 parts (98.5%) of ethyl 4-[3-(1-piperazinyl)pro- 
poxy]benzoate as a residue (interm. 10). 
In a similar manner there was also prepared: 
ethyl 4-[2-(1-piperazinyl)ethoxy]benzoate (interm. 11). 

15 

Example 4 

a) A mixture of 32 parts of ethyl 1-piperazinecarboxylate, 17 parts of 3-chloro- 1,2- benzisothiazole and 45 
parts of N,N-dimethylacetamide was stirred for 0.5 hour at 1 50°C. After cooling to 50°C, the reaction mix- 

20 ture was poured into ice water. The aqueous layer was decanted and the oily layer was stirred again in 

water. The product from the oily layer was extracted with trichloromethane. The extract was dried, filtered 
and evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the elu- 
ent was evaporated, yielding 13 parts (44%) of ethyl 4-(1,2-benzisothiazol-3-yl)- 1-piperazinecarboxylate 

25 as a residue (interm. 12). 

b) A mixture of 12.5 parts of intermediate 12 and 187.5 parts of a hydrobromic acid solution 48% in water 
was stirred for 1.5 hour at reflux temperature. After evaporation, the residue was taken up in 2-propanol 
and the solvent was evaporated again. The residue was dissolved in methanol, evaporated again and stir- 
red in 2-propanone. The product was filtered off and dried, yielding 11.5 parts (73%) of 3-(1-piperazinyl)- 

30 1,2-benzisothiazole dihydrobromide (interm. 13). 

Example 5 

a) To a cooled (0°C) solution of 13.5 parts of trichloromethyl carbonochloridate in 130 parts of dichloro- 
35 methane was added dropwise a solution of 28.2 parts of intermediate 5 and 10.3 parts of N,N-diethyle- 

thanamine in a small amount of dichloromethane. Upon complete addition, the reaction mixture was stirred 
for 3 hours at room temperature. The whole was poured into a mixture of ice water and trichloromethane. 
The separated organic layer was dried, filtered and evaporated, yielding 40 parts (100%) of ethyl 4-[2-[1- 
(chlorocarbonyl)-4-piperidinyl]ethoxy]benzoate as a residue (interm. 14). 
40 b) To a stirred solution of 3 parts of hydrazine monohydrate in 45 parts of tetrahydrofuran was added drop- 

wise a solution of 8.5 parts of intermediate 14 in 45 parts of tetrahydrofuran at room temperature. Upon 
complete addition, stirring was continued for 3 hours. The reaction mixture was poured into water and the 
product was extracted with trichloromethane. The extract was dried, filtered and evaporated. The residue 
was crystallized from 2-propanol. The product was filtered off and dried at60°C, yielding 3.5 parts (41.7%) 
45 of ethyl 4-[2-[1-[(hydrazinocarbonyl)-4-piperidinyl]ethoxy]benzoate; mp. 131.2°C (interm. 15). 

c) To a stirred mixture of 6.7 parts of intermediate 15, 4.2 parts of sodium carbonate and 150 parts of tri- 
chloromethane were added dropwise 2.8 parts of acetic acid anhydride. Upon complete addition, stirring 
was continued for 2 days at room temperature. The reaction mixture was filtered, washed with trichloro- 
methane and the filtrate was evaporated. The residue was purified by column chromatography over silica 

so gel using a mixture of trichloromethane and methanol (98:2 by volume) as eluent. The desired fractions 

were collected and the eluent was evaporated. The residue was crystallized from 2-propanol and dried at 
50°C, yielding 6.4 parts (84.8 %) of ethyl 4-[2-[1-(2-acetylhydrazino)carbonyl]-4-piperidinyl]ethoxy]ben- 
zoate; mp. 161. 5°C (interm. 16). 

55 Example 6 

a) A mixture of 9.8 parts of 2,5-dibromo-1,3,4-thiadiazole, 4.6 parts of 3-pyrrolidin ethanol, 5.3 parts of 
sodium carbonate and 141 parts of N,N-dimethylformamide was stirred ov might at 60°C. The r action 
mixture was vaporated and the residue was taken up in water and dichloromethane. The separated or- 
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ganic layer was dried, filtered and vaporat d, yielding 11 parts (98.8%) of 1 -(5- bromo- 1,3,4-th iadiazol- 
2-yl)-3-pyrrolidineethanol as a residue (interm. 17). 

b) A solution of 11 parts of intermediate 1 7 in 195 parts of dichloromethane was added dropwise to 16.6 
5 parts of thionyl bromide at room temperature. Upon complete addition, the reaction mixture was stirred 

overnight at room temperature. The precipitated product was filtered off, washed with dichloromethane 
and 2,2'-oxybispropane and dried at 60°C, yielding 10.7 parts (85.5%) of 2-bromo-5-[3-(2-bromoethyl)-1- 
pyrrolidinyl]-1,3,4-thiadiazole monohydrobromide (interm. 18). 

10 Example 7 

To a stirred and cooled (-1 0°C) solution of 1 3.9 parts of 5-phenyl-2-thiazolamine (this product is described 
in J. Am. Chem. Soc. jM, 4007, 1949) and 119 parts of phosphoric acid were added dropwise 37.5 parts of 
nitric acid. Upon complete addition, a solution of 7.85 parts of sodium nitrite in 12.4 parts of water was added 

15 dropwise during 35 minutes at -5°C. Upon completion, the thus obtained solution was added dropwise to a 
cooled (-5°C) mixture of 1 3.2 parts of copper(ll)sulfate, 51 .4 parts of sodium bromide and 275 parts of water. 
Upon completion, the reaction mixture was allowed to stand overnight to reach room temperature. The whole 
was neutralized with sodium carbonate (exothermic reaction, the temperature rose to 40°C). After cooling, the 
product was extracted with dichloromethane. The extract was dried, filtered and evaporated, yielding 18.6 parts 

20 (98.0%) of 2-bromo-5-phenylthiazole as a residue (interm. 1 9). 

B. Preparation of the Final compounds 
Example 8 

25 

Amixture of 3 parts of 2-bromo-5-methyl-1 ,3,4-thiadiazole, 4.8 parts of intermediate 5, 5.3 parts of sodium 
carbonate and 0.94 parts of N,N-dimethylformamide was stirred for 6 hours at 160°C. After cooling, the reac- 
tion mixture was partitioned between water and dichloromethane. The organic layer was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of trichloro- 
30 methane and methanol (99.5:0.5 by volume) as eluent. The eluent of the desired fraction was evaporated and 
the residue was crystallized from 2-propanol, yielding 3.4 parts (60.4%) of ethyl 4-[2-[1 -(5-methyl- 1,3, 4-th ia- 
diazol-2-yl)-4-piperidinyl]ethoxy]benzoate; mp. 98.5°C (compound 13). 

Example 9 

35 

A mixture of 3.5 parts of ethyl 2-bromo-4-thiazolecarboxylate, 4.5 parts of intermediate 11 and 1.6 parts 
of sodium carbonate was stirred for 5 hours at 160°C. After cooling, the reaction mixture was poured into a 
mixture of water and trichloromethane. The separated organic layer was dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and me- 
40 thanol (98:2 by volume) as eluent The desired fraction was collected and the eluent was evaporated. The re- 
sidue was crystallized from 2, 2'-oxy bis propane, yielding, after drying at 50°C, 2.2 parts (33.8%) of ethyl 2-[4- 
[2-[4-(ethoxycarbonyl)phenoxy]ethyl]-1-piperazinyl]-4-thiazolecarboxylate; mp. 88.5°C (compound 34). 

Example 10 

45 

Amixture of 3.05 parts of 2-chlorobenzothiazole, 4.2 parts of intermediate 11 , 3.2 parts of sodium carbon- 
ate and 47 parts of N,N-dimethylformamide was stirred for 7 hours at 140°C. After cooling, the reaction mixture 
was poured into water and the product was extracted with methylbenzene. The extract was washed with water, 
dried, filtered and evaporated. The residue was crystallized from 2-propanol. The product was filtered off, 
50 washed and dried in vacuo at 50°C, yielding 5.4 parts (87.5%) of ethyl 4-[2-[4-(2-benzothiazolyl)-1-piperazi- 
nyl]ethoxy]benzoate; mp. 119.6°C (compound 46). 

Example 11 

55 A mixture of 4.5 parts of intermediate 11 , 6.6 parts of sodium carbonate and 80 parts of 4-methyl-2-p n- 

tanone was refluxed for 30 minutes using a water separator. After cooling to 40°C, 3.9 parts of 3-chloro-1 ,2- 
benzisothiazole,1 ,1-dioxide were added and stirring was continued overnight at reflux temperature. Th reac- 
tion mixture was cooled and water was added. The precipitate was filtered off, washed with water and 4-methyl- 
2-pentanone and dissolved in dichloromethane. The separated 4-methyl-2-pentanone layer from th filtrat 
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was wash d, dried, filtered and evaporated. The dichloromethane layer was washed, dried, filtered and evapo- 
rat d. The combin d residues were crystallized from 2-propanol. The product was filtered off, washed and dried 
in vacuo at 60°C, yielding 5.4 parts (76.1 %) of ethyl 4-[2-[4-(1 ,2-benzisothiazol-3-yl)-1-piperazinyl]ethoxy]ben- 
5 zoate, 1,1 -dioxide; mp. 143.6°C (compound 23). 

Example 12 

A mixture of 6.2 parts of 3-chloro-1 ,2-benzisothiazole, 9.8 parts of intermediate 5,4 parts of sodium car- 
10 bonate and 0.2 parts of potassium iodide was stirred for 4 hours at 150°C. After cooling, the mixture was poured 
into water and the product was extracted with dichloromethane. The extract was washed, dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using trichloromethane as elu- 
ent. The desired fraction was collected and the eluent was evaporated. The residue was crystallized from 2- 
propanol. The product was filtered off, washed and dried in vacuo at 50°C, yielding 2.5 parts (16.9%) of ethyl 
15 4-[2-[1-(1,2-benzisothiazol-3-yl)>4-piperidinyl]ethoxy]benzoate; mp. 103.3°C (compound 19). 

Example 13 

A mixture of 2.3 parts of 2-chlorobenzoxazole, 4.7 parts of intermediate 5, 4.2 parts of sodium hydrogen 
20 carbonate and 79 parts of ethanol was stirred overnight at reflux temperature. The reaction mixture was evapo- 
rated and the residue was partitioned between water and dichloromethane. The organic layer was dried, fil- 
tered and evaporated and the residue was crystallized from 2-propanol. The product was dried at 50°C, yielding 
3.4 parts (57.5%) of ethyl 4-[2-[1-(2-benzoxazolyl)-4-piperidinyl]ethoxy]benzoate; mp. 101.6°C (compound 8). 

25 Example 14 

Amixture of 4.1 parts of ethyl 4-(2-chloroethoxy)benzoate, 3.8 parts of intermediate 1 3, 3.2 parts of sodium 
carbonate and 47 parts of N,N-dimethylformamide was stirred overnight at 80°C. After cooling, the reaction 
mixture was poured into water and the product was extracted with methyl benzene. The extract was washed, 
30 dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a mix- 
ture of dichloromethane and methanol (99:1 by volume) as eluent. The desired fraction was collected and the 
eluent was evaporated. The residue was crystallized from 2-propanol. The product was filtered off, washed 
and dried in vacuo at 50°C, yielding 3.1 parts (50.2%) of ethyl 4-[2-[4-(1 ,2-benzisothiazol-3-yl)-1-piperazinyl- 
]ethoxy]benzoate; mp. 101.5°C (compound 53). 

35 

Example 15 

A mixture of 4 parts of 1-chloro-4-(4-chlorobutoxy) benzene, 3.3 parts of 2-(1-piperazinyl)benzothiazole, 
6.4 parts of sodium carbonate and 200 parts of 4-methyl-2-pentanone was stirred for 80 hours at reflux tem- 

40 perature using a water separator. After cooling, water was added and the layers were separated. The organic 
layer was dried, filtered and evaporated. The residue was purified by column chromatography over silica gel 
using a mixture of trichloromethane and methanol (99: 1 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was crystallized from 2-propanol. The product was filtered off and 
dried, yielding 1.4 parts (23.2%) of 2-[4-[4-(4-chlorophenoxy)butyl]-1-piperazinyl]benzothiazole; mp. 125.1°C 

45 (compound 2). 

Example 16 

A mixture of 8.8 parts of intermediate 18, 3.5 parts of ethyl 4-hydroxybenzoate, 5.3 parts of potassium 
so carbonate and 141 parts of N,N-dimethylformamide was stirred overnight at 120°C. The reaction mixture was 
evaporated and the residue was taken up in water and a diluted sodium hydroxide solution. The product was 
extracted with dichloromethane. The extract was washed with water, dried, filtered and evaporated. The resi- 
due was purified by column chromatography over silica gel first using a mixture of trichloromethane and me- 
thanol (99:1 by volume) and then a mixtur of ammonium-acetate 0.5%, methanol and acetonitrile (30:40:30 
55 by volume) as eluents. The d sired fractions were collected and the eluent was evaporated. The residue was 
crystallized from 2-propanol. The product was filtered off, washed with 2-propanol and 2,2'-oxybispropane and 
dried at 60°C, yielding 1.5 parts (17.6%) of ethyl 4-[2-[1-(5-bromo-1,3,4-thiadiazol-2-yl)-3-pyrrolidinyl]et- 
hoxyjbenzoate; mp. 116.7°C (compound 60). 
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Example 17 

To a stirred and cooled (0°C) solution of 3.9 parts of intermediate 16 in 22 parts of acetic acid anhydride 
were added dropwise 17 parts of trifluorom thanesulfonic acid under nitrogen atmosphere. Upon completion, 
stirring was continued overnight at room temperature. The reaction mixture was poured into ice water and the 
whole was neutralized with ammonia. The product was extracted with dichloromethane. The extract was dried 
(+ activated charcoal), filtered and the filtrate was evaporated. The residue was purified by column chroma- 
tography over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as eluent. The elu- 
ent of the desired fraction was evaporated and the residue was converted into the hydrochloride salt in 2-prop- 
anol. The salt was filtered off, washed with 2-propanol and 2,2'-oxybispropane and dried at 60°C, yielding 0.8 
parts (20.2%) of ethyl 4-[2-[1-(5-methyl-1,3,4-oxadiazol-2-yl)-4-piperidinyi]ethoxy]benzoate monohydrochlor- 
ide; mp. 163.4°C (compound 58). 

Example 18 

To a stirred mixture of 2.6 parts of N -hydroxy propanimidamide and 1 78 parts of tetrahydrofuran were added 
portionwise 1 .44 parts of a dispersion of sodium hydride in mineral oil (50%). After stirring for 1 hour at room 
temperature, there were added 5.9 parts of compound 62. The whole was ref luxed overnight. The reaction mix- 
ture was evaporated and the residue was diluted with water. The precipitate was filtered off, washed with water 
and taken up in dichloromethane. This solution was washed with water, separated, dried, filtered and evapo- 
rated. The residue was crystallized from 2-propanol. The product was filtered off, washed with 2-propanol and 
dried at 50°C, yielding 3.0 parts (47.7%) of 1-(5-chloro-2-thiazolyl)-4-[2-[4-(3-ethyl-1,2,4-oxadiazol-5- 
yl)phenoxy]-ethyl]piperidine; mp. 101 .5°C (compound 63). 

The compounds listed in Table 1 were prepared according to similar procedures as described in any of the 
preceding examples 8-18. 
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120. 1°C 


12 


8 


~<3r 


2 


CH 


2 


H 


COOC 2 H 5 


101. 1°C 


13 


8 


S 

H3C ^U /) — 

N-N 


2 


CH 


2 


H 


COOC 2 H 5 


98.5°C 
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Comp. 
No. 


Ex. 
No. 


Hct 


n 


X 


P 


Rl 


R3 


mp./physical data 


14 


8 


0 


2 


CH 


2 


H 


COOC2H5 


189.0°C 




8 


<\ y- 

N-N 


2 


CH 


2 


H 


COOC2H5 


74.4°C 


I 16 


8 




2 


CH 


2 


H 


COOC2H 5 


122.2°C 


17 


8 


s 

Br — ^ p 
N— N 


2 


CH 


2 


H 


COOC2H5 


84.3°C 


18 


8 


N-N 


2 


CH 


2 


H 


COOC2H5 


144.7°C 


19 


12 




2 


CH 


2 


H 


COOC2H5 


103.3°C 


20 


9 




2 


CH 


2 


H 


COOC2H5 


85.8°C 


21 


8 


N-N 


2 


N 


3 


H 


COOC2H5 


116.7°C 


22 


g 


H3C^/ S ^ 

N-N 


2 


N 




2-C1 




1 1 1 8°C 


23 


11 


O 


2 


N 


2 


H 


C00C2H5 


143.6°C 


24 


11 


o 


2 


N 


3 


2-C1 


0CH3 


137.8°C 


25 


10 




2 


N 


2 


H 


cooc 2 h 5 


llO.TC 
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Comp. 
No. 


Ex. 
No. 


Het 


n 


X 


P 


Rl 


R3 


mpVphysical data 


10 


26 


8 


N— N 


2 


N 


3 


2-C1 


OCH 3 


143.6°C 




27 


8 


N-N 


2 


N 


2 


H 


COOC2H5 


95.1°C 


15 


28 


8 


N-N 


2 


N 


2 


H 


COOC2H5 


142.4°C 


20 


29 


8 


^,S^ 

N-N 


2 


N 


3 


H 


COOC 2 H 5 


113.0°C 


30 


8 


N-N 


2 


N 


3 


H 


COOC2H5 


180.4°C 


25 


31 


10 


(Xt- 


2 


N 


3 


H 


COOC2H5 


132.9°C 




32 


10 




2 


N 


3 


2-C1 


OCH3 


126.5°C 


30 


33 


8 


N-N 


2 


N 


2 


2-C1 


OCH3 


121.6°C 


35 


34 


9 


HsC 2 -0-C-^ ^ 

*— s 


2 


N 


2 


H 


COOC 2 H 5 


88.5°C 




35 


8 


(TV 

N— N 


2 


N 


3 


H 


COOC2H5 


136.9°C 


40 


36 


8 


iV 


2 


N 


2 


H 


COOC 2 H 5 


110.8°C 




37 


8 




2 


N 


2 


2-Ct 


OCH3 


213.1°C/2HC1 


45 


38 


10 




2 


N 


2 


2-C1 


OCH3 


205.6°C/Ha 




39 


10 


CO- 


2 


N 


2 


2-C1 


OCH3 


92.5°C 


50 


40 


8 


N— N 


2 


N 


3 


2-C1 


OCH3 


U2.0°C 



55 
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Comp. 
No. 


Ex. 
No. 


Het 


a 


X 


P 


Rl 


R3 


mp./physical data 


41 


10 


co- 


2 


N 


3 


H 


COOC2H5 


116.5°C 


42 


10 


co- 


2 


N 


3 


2-C1 


OCH3 


113.1°C 


43 


11 


o 

or \ / 


2 


N 


3 


H 


COOC2H5 


161.2°C 


44 


8 


6- 


2 


N 


3 


2-C1 


OCH3 


13l.8°C/(Z)*(l:2) 


45 


8 


s 


2 


N 


3 


H 


COOC 2 H 5 


113.7'C 


46 


10 


rfVV- 


2 


N 


2 


H 


COOCoHs 


1 19.6°C 


4/ 


g 
5 


N-N 


L 


IN 


L 






1 1 a fi<v 

l IO.U V_ 


48 


9 


H5 c 2 -o-c-^^ 


2 


N 


2 


2-C1 


OCH3 


158.8°C/2HCl 


49 


9 


o 

M N 


2 


N 


3 


H 


COOC 2 H 5 


168.7°C/Ha 


50 


14 




2 


N 


3 


2-C1 


OCH3 


79.0°C 


51 


14 


(X s - 


2 


N 


2 


2-C1 


OCH3 


73.8 C 


52 


14 




2 


N 


3 


2-a 


OCH3 


78.5°C 


53 


14 




2 


N 


2 


H 


COOC2H5 


101.5°C 


54 


14 




2 


N 


2 


H 


COOC2H5 


97.5°C 
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Comp. 
No. 


Ex. 
No. 


Het 


n 


x 


n 
r 




R3 


nip./ jji ly MCdJ UaUl 


55 


14 


— L 


2 


N 


3 


H 


COOC 2 H 5 


103.3°C 


56 


9 


€>*v 

N—N 


2 


CH 


2 


H 


COOC2H5 


123.2°C 


57 


9 


S 


2 


N 


2 


H 


COOC2H5 


171.4°C/(E)*(1:1) 


58 


17 


N-N 


2 


CH 


2 


H 


COOC 2 H 5 


163.4°C/HC1 


59 


9 


S 


2 


N 


3 


2-Cl 


OCH3 


185.4°C/(E)*(1:1) 


60 


16 


N-N 


1 


CH 


2 


H 


COOC 2 H 5 


116.7°C 


61 


18 




2 


CH 


2 


H 


-<°1 


125.3°C 


62 


10 




2 


CH 


2 


H 


COOC2H5 


96.0°C 


63 


18 




2 


CH 


2 


H 


Hi 


101.5°C 



* = -(2)-buienedioate 



Example 19 

The compounds listed in Table 2 are prepared according to similar procedures as described in any of the 
preceding examples 8-18. 
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Tahle 3 R* 

hm ~\Z/ x ~ (ch2)p ~ o ~C _ ) >-r3 



Comp. 


Het 


X 


P 


Rl 


R3 


64 




CH 


2 


H 


COOC2H5 


65 


N 


CH 


2 


H 


COOC2H5 


66 


M M 


CH 


2 


H 


COOC2H5 


67 


H3C — ' N 


CH 


2 


H 


COOC2H5 


68 


w 

N N 


CH 


3 


H 


COOC2H5 


69 


N N 


CH 


2 


H 


COOCH3 


70 


jry 

HiC-^ N 


N 


2 


H 


COOC 2 H 5 


i 71 


N N 


N 


2 


H 


COOC2H5 


72 


HiC— ^ N 


N 


2 


a 


OCH3 


73 


c 


N 


2 


H 


COOC 2 H 5 


74 


Vr 

N N 


CH 


2 


H 


COOC2H5 


75 


N N 


N 


2 


a 


OCH3 


76 


N N 


N 


2 


a 


OCH3 | 
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C. Biological Examples 

The strong antiviral activity of the compounds of formula (I) is clearly evidenced by the data obtained in 
5 the following experiment, which data are given to illustrate th useful antiviral properties of all the compounds 
of formula (I). 

Example 20 : Picornavirus Minimal Inhibitory Concentration Test. 

10 The Minimal Inhibitory Concentration of the compounds of the present invention against the Human Rhi- 

novirus strains (HRV) -2,-9,-14,-15,-29,-39,-41,-42,-45,-51, -59, -63,-70,-72,-85,-86 and -89 was determined 
by a standard cytopathic effect reduction assay as follows. To each of the ninty six (96) wells of a microtiter 
96 well tissue culture plate there was added 60 ul of a Ohio Hela cell maintenance medium [Eagle's Basal me- 
dium supplemented with 5% Foetal Calf Serum (FCS)]. 

15 To two wells there was added 60 ul of an appropriate starting dilution of a compound of formula (I) and two- 
fold dilutions were made to cover a wide range of compound concentrations. Subsequently there were added 
120 uJ of an infectious solution of virus in Eagle's Basal Medium with 2% Hepes buffer, 2% FCS and 30 mM 
MgCI 2 to all wells except cell and compound controls. Said infectious virus solution having a TCID^-value (Tis- 
sue Culture Infectious Dose) of about 100. 

20 The TCIDso-value is the dose of viruses which initiates a cytopathic effect in 50% of the inoculated cells. 

150 |xl of the thus obtained virus-compound mixtures were then transferred to microtitre plates with subcon- 
fluent Ohio Hela Cells, grown in 100 ul of maintenance medium. Appropriate virus controls, cell controls and 
compound controls were included in each test. Plates were incubated for 3 to 5 days at 33°C in 5% C0 2 at- 
mosphere. They were checked daily by light microscopy without staining and read when the virus controls 

25 showed 100% cytopathic effect (CPE) and the virus back titration confirmed that a TCIDso-value between 32 
and 256 had been used in the test. The ICso-value for each virus-compound series was taken as the concen- 
tration in ng/ml that protected 50% of the cells from cytopathic effects with respect to the untreated controls. 
In the standard test procedure, the compounds were tested against two panels of rhinoviruses, a first panel 
consisting of serotypes HRV- 2,-29,-39,-85,-9,-15,-51,-59,-63,-89,-41 and the other panel consisting of HRV- 

30 42,-45,-1 4,-70,-72 and -86. 

The ICso-value for each rhinovirus serotype was determined, and the efficacy of each compound was de- 
termined in terms of the Med r value and Med 2 -value, which is the medium value of the ICso-values of all ser- 
otypes from the first and second panel respectively. 

The following table gives the testing results with the compounds of the invention. 

35 



40 



45 



50 



55 
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Activity of an tirhino viral compounds 


Comp. No. 


Medi(ng/ml) 


Med2 (ng/ml) 


6 


31 


400 


13 


10 


35 


14 


53 


344 


17 


6 


70.5 


19 


144 


250 


27 


44 


11 


29 


175 


37 


34 


88 


9 


35 


376 


172 


46 


312 


27 


49 


156 


97 


61 


11 


244 



Claims 

1 . A compound having the formula: 

R 1 



3 



Ha— N X-Alk-O-/" (I), 



R 2 



an addition salt thereof or a stereochemically isomeric form thereof, wherein 
Het represents a heterocycle of formula : 



Vr Vr sJ ry 

R 6 — " N (a), N N (b), R 5 — 1! N ( C ), 




Y is O or S; Y 1 is O, S or S0 2 ; and 

R 5 and R 6 each independently are hydrogen, trifluoromethyl, halo, amino, 
C^alkyl, C^alkyloxy, C^alkyloxycarbonyl or aryl; and 
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m and n each independently are integers of from 1 to 4 inclusive, with the sum of m and n being 3, 4 or 5; 

X is N or CH; 

Alk is C^alkanediyl; 

R 1 and R 2 each independently are hydrogen, C^alkyl or halo; 

R 3 is hydrogen, halo, cyano, C^alkyloxy, aryl or -COOR 4 , with R 4 being hydrogen, C^alkyl, arylC^alkyl, 
C^cycloalkylC^alxyl, C^alkenyl, C^alkynyl or C^alkyloxyC^alkyl; or R 3 is a radical of formula 

vV 7 vV R7 r VV r8 

l-J_ R 3 , l_J_ R S , _Lj , 

(0 (g) (h) 



N 11 — R 7 or N 1 R 7 ? 

(i) 0') 

R 7 and R 8 each independently are hydrogen, C^alkyl, aryl or arylC^ alkyl; 

wherein each aryl is phenyl being optionally substituted with 1 or 2 substituents each independently se- 
lected from halo, C^alkyl, trifluoromethyl, C^alkyloxy or hydroxy, provided that Y 1 is other than S when R 1 , 
R 2 and R 3 represent hydrogen, X is N and m and n are both 2. 

2. A compound according to claim 1 wherein n is 1 , 2 or 3 and Het is a radical of formula (a) wherein R 5 is 
hydrogen or halo and R 6 is hydrogen, C^alkyl, C^alkyloxycarbonyl or aryl, or a radical of formula (b) 
wherein R 5 is hydrogen, C^alkyl, halo, amino or aryl, or a radical of formula (c) wherein R 5 is hydrogen, 
C^alkyl or aryl, or a radical of formula (d) or (e); or wherein R 1 and R 2 each independently are hydrogen 
or halo; R 3 is a radical of formula -COOR 4 wherein R 4 represents C^alkyl, C^alkenyl, C^alkynyl or 
C^alkyloxy-C^alkyl, or R 3 is a heterocycle of formula (f), (g), (h), (i) or Q) wherein R 7 and R 8 each inde- 
pendently represent hydrogen or C^alkyl. 

3. A compound according to claim 2 wherein Het is a radical of formula (a) wherein R 5 is hydrogen and R 6 
is hydrogen or C^alkyloxycarbonyl, or a radical of formula (b) wherein R 5 is hydrogen, C^alkyl, halo or 
aryl, or a radical of formula (d) wherein Y 1 is S0 2 , or a radical of formula (e); R 1 and R 2 are both hydrogen; 
R 3 is C^alkyloxycarbonyl or a 1 ,2,4-oxadiazol-5-yl of formula (i) wherein R 7 represents C^alkyl. 

4. A compound according to claim 3 wherein n and m are both 2 and Het is a radical of formula (b) wherein 
R 5 represents hydrogen, methyl, ethyl, chloro, bromo or iodo, and Y is S. 

5. Acompound according to claim 1 wherein the compound is ethyl 4-[2-[1-(5-methyl-1 ,3,4-thiadiazol-2-yl)- 
4-piperidinyl]ethoxy]benzoate, ethyl 4[2-[1-(5-bromo-1,3,4-thiadiazol-2-yl)-4piperidinyl]ethoxy]benzoate 
or 1-(5-bromo-1,3,4-thiadiazol-2-yl)-4-[2-[4-(3-ethyl-1,2,4-oxadiazol-5-yl)phenoxy]-ethyl]pip 

6. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and as active ingredient 
a therapeutically effective amount of a compound as claimed in any of claims 1 to 5. 

7. A composition according to claim 6 further comprising a cyclodextrin or a derivative thereof. 

8. A method of preparing a pharmaceutical composition as claimed in claims 6 or 7, characterized in that a 
therapeutically effective amount of a compound as claimed in any of claims 1 to 5 is intimately mixed with 
a pharmaceutical carrier. 

9. A compound as claimed in any of claims 1 to 5 for use as a medicine. 

10. A process of preparing a compound as claimed in any of claims 1 to 5 characterized by 
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a) N-alkylating an amine of formula 



H-N X— Alk-OH\ /T (0) 

^(ch^ Vy/ 



wherein R 1 , R 2 , R 3 , X, Alk, m and n are as defined in claim 1 with a heterocycle of formula 

Het-W (III) 

wherein Het is as defined in claim 1 and W represents a reactive leaving group, in a reaction-inert sol- 
vent; 

b) O-alkylating a phenol of formula 

R l 



wherein R 1 , R 2 and R 3 are as defined in claim 1 with an intermediate of formula 



Het— N X-Alk-W (TV) 

ScH 2 ) n -' / 

wherein Het, X, Alk, m and n are as defined in claim 1 and W represents a reactive leaving group, in < 

reaction-inert solvent; 

c) O-alkylating a phenol of formula 



,R 3 



R 1 

uo-if (V) 

R 2 

wherein R 1 , R 2 and R 3 are as defined in claim 1 with an alcohol of formula 



Het-N X-Alk-OH (VI) 

wherein Het, X, Alk, m and n are is as defined in claim 1, in the presence of diethyl azodicarboxylate 
and triphenylphosphine in an anhydrous reaction-inert solvent; 
d) O-alkylating an alcohol of formula 
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Het-N X-Alk-OH (VI) 



wherein Het, X, Alk, m and n are as defined in claim 1 with a reagent of formula 



,R 3 



wherein R 1 , R 2 and R 3 are as defined in claim 1 and W represents a reactive leaving group, in a reaction- 
inert solvent; 
20 e) N-alkylating an amine of formula 



Het-N NH (Vm) 

wherein Het, m and n are as defined in claim 1 with a reagent of formula 



R 1 

/--1=V-R 3 
W-Alk-O^jT (DC) 



R 2 



wherein R 1 , R 2 , R 3 and Alk are as defined in claim 1 and W represents a reactive leaving group, in a 
40 reaction-inert solvent, thus preparing a compound of formula 

*' -3 



Het-N N-Alk-0-( v Q (L-a) 



R 2 



50 f) reductively N-alkylating an amine of formula 



Het-N NH (VET) 

55 ^(CH^X 



wherein Het, m and n are as defined in claim 1 with a reagent of formula 
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15 



20 



40 



R 1 

0=Alk'-OH^JT <X) 



R 2 



10 wherein R 1 , R 2 and R 3 are as defined in claim 1 and 0=Alk' represents a radical of formula H-Alk where- 

in two geminal hydrogen atoms are replaced by oxygen, in a reaction-inert solvent, thus preparing a 
compound of formula (l-a); 
g) cyclizing an intermediate of formula 



^{CH^W 
Het-N <X0 
NCH^W 



wherein Het, m an n are as defined in claim 1 and W represents a reactive leaving group, with 
an amine of formula 



25 R l 



H 2 N-Alk-0-^ ^ (XII) 



30 R2 

wherein R 1 , R 2 , R 3 and Alk are as defined in claim 1, in a reaction-inert solvent, thus preparing 
a compound of formula (l-a); 
35 h) reacting a ketone of formula 

Het-N C=0 (Xm) 



t-N C=0 
V (CH2)X 



wherein Het, m an n are as defined in claim 1, with an ylide of formula 



45 



50 



R 9 
i 



R 9 — P=Alk-0-X\ V (XV) 



R 2 



wherein R 1 , R 2 and R 3 are as defined in claim 1 ; R 9 and R 10 are aryl or alkyl, or R 9 is alkyloxy 
and R 10 is O" and (R 9 ) 2 R 10 P=Alk'- represents a radical of formula H-Alk- wherein two geminal hydrogen 
atoms are replaced by (R 9 ) 2 R 10 P= in a reaction-inert solvent, and subsequently reducing the thus ob- 
55 tained intermediate 
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R 1 



l-N fc=Alk-0-(i <) (XVII) 



(CH^ 



in the presence of hydrogen and a catalyst in a reaction-inert solvent, thus yielding a compound 
of formula 



R 1 



Het-N CH-AIk-O-d ^ (I-fi) 



i) reacting an aldehyde of formula 



Het-N CH-CHO (XIV) 

wherein Het, m and n are as defined in claim 1 with an ylide of formula 



R 



2 



wherein R 1 , R 2 and R 3 are as defined in claim 1 ; R 9 and R 10 are aryl or C^alkyl, or R 9 is alkyloxy 
and R 10 is 0~, and (R 9 ) 2 R 10 P=Alk"- represents a radical of formula H-Alk- wherein two geminal hydrogen 
atoms are replaced by (R 9 ) 2 R 10 P= and one methylene is lacking, in a reaction-inert solvent, and sub- 
sequently reducing the thus obained intermediate 



R 1 



Het-N CH-CH=AIk*'-0-(v < (XVm) 

R 2 



in the presence of hydrogen and a catalyst in a reaction-inert solvent, thus yielding a compound 
of formula (l-p); 
j) reacting a ketone of formula 
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20 



25 
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Het-N C=° (XHI) 

wherein Het, m and n are as defined in claim 1 with an organometallic reagent of formula 

R 1 



M-Alk-0-(^^) (XDO 



wherein Alk, R 1 , R 2 and R 3 are as defined in claim 1 and M represents a metal group in a reaction- 
inert solvent, and subsequently dehydrating and hydrogenating the thus obtained intermediate 



R 



^cch^/ 0 " A=y R 

Het-N C Alk-0-(\ 7> (XX) 



3 



in a suitable reaction-inert solvent, thus yielding a compound of formula (l-p); 
k) reacting all aldehyde of formula 



Het-N CH-CH (XIV) 

^-(CHz)^ 



wherein Het, m and n are as defined in claim 1 with a suitable organometallic reagent, dehy- 
drating and reducing the thus obtained intermediate in a suitable reaction-inert solvent, thus yielding 
a compound of formula (l-p); 
40 I) cyclodehydrating an acylaminoketone of formula 

s° °v 

R 5 — 4? >-D (XXI) 

y — n 

R 6 H 

wherein R 5 and R 6 are as defined in claim 1 with a dehydration reagent in a reaction-inert solvent, 
thus preparing a compound of formula 

50 



R 5 — V-D 

(I-a-1) 



R 6 

m) reacting a thiourea of formula 



ST 
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S 

H 2 N-C-D (XXII) 



with all a-haloketone or aldehyde of formula 



O 

ii 

r 5 -ch-c-r 6 (xxm) 
w 1 

wherein R 5 and R 6 are as defined in claim 1 and W 1 is halo, in a reaction-inert solvent, thus pre- 
paring a compound of formula 



R 6 



(I-a-2) 



n) cyclodehydrating a diacylhydrazide of formula 



R 5 -^ ^ — D (XXIV) 
N-N 
H H 

wherein R 5 is as defined in claim 1 with a dehydrating reagent in a reaction-inert solvent, thus 
preparing a compound of formula 



o) cyclizing a diacylhydrazide of formula 

y° °v 

R 5 — ^ ^ — D (XXTV) 
N-N 
H H 

wherein R 5 is as defined in claim 1 with phosphorus pentasulfide in a reaction-inert solvent, thus 
preparing a compound of formula 



r5 — \ >~ D 



p) condensing a hydrazide of formula 



38 



EP 0 398 425 B1 



10 



20 



40 



50 



55 



n (XXVI-b-1: Y = 0)or 

H 2 N-NH-C-D (XXVI-b-2 : Y = S) 

with an ortho ester of formula R«-C(OC<Malkyl) 3 wherein R 5 is as defined in claim 1 p either in an excess 
of said ortho ester or in a reaction-inert solvent, thus preparing a compound of formula 



R 5 —^ ^— D (I-b-l:Y = 0)or 



N_N (I-b-2:Y = S) 



15 q) reacting an intermediate of formula 



n (XXVni-c-1 : Y = 0)or 

R n -0-C-D (XXVBI-c-2 : Y = S) 



wherein R 11 is hydrogen, Chalky! oraryl with an amidoxime of formula 



NH 2 

25 R 5 -C-N-OH (XX VII) 

wherein R 5 is as defined in claim 1, in a reaction-inert solvent, thus preparing a compound of 
formula 

30 



N V-D 

\\ " 



(I-c-1: Y = 0)or 
(U-2: Y = S) 



35 R 5 



r) reacting 2-amino(thio) phenol of formula 

YH 



a 



(XXIX) 



NH 2 

45 wherein Y is O or S, with an acyl halide of formula 



O 

halo-C-D (XXX) 



in a reaction-inert solvent, thus preparing a compound of formula 




L|( D (I-c-1: Y = 0)or 

N G<-2:Y = S) 



s) reacting 2-amino(thio)phenol of formula 
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YH 



10 



25 



30 
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40 



45 



50 
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(XXIX) 

NH 2 



with an imidate of formula 



HN 

C-D (XXXI) 

C r4 alkyi-0 



15 in a reaction-inert solvent, thus preparing a compound of formula 



Y 

l) D (I-e-l:Y = 0)or 

20 W N (l-e-2 : Y = S) 



t) reacting a compound of formula 




R 1 O 



Het-N X-Alk-O— C (I-k) 



R 2 

wherein Het, m, n, X, Alk, R 1 and R 2 are as defined in claim 1 and R 12 is hydrogen or C^alkyl, 
with an amidoxime of formula 



NH 2 

HO— N— C — R 7 (XXXII) 
wherein R 7 is as defined in claim 1 in a reaction-inert solvent thus yielding a compound of formula 

R l 

Het-N X-Alk-O— L **tf" II 7 

R 2 

u) reacting a compound of formula 
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R 1 

Het-N X-Alk-O— / ^ 



a-i) 



wherein Het, m, n, X, Alk, R 1 and R 2 are as defined in claim 1, with hydroxylamine or an acid 
addition salt thereof and reacting the thus formed amidoxime with a carboxylic acid of formula HOOC- 
R 7 (XXXIII) wherein R 7 is as defined in claim 1, in a reaction-inert solvent thus yielding a compound of 
formula 



^-(CH^ J^J , - i 



Het-N X-Alk 

^(CH^ 



-R 7 (I-j) 



wherein D represents the radical 



— N X-Alk- - 7 " 



wherein m, n, X, Alk, R 1 , R 1 and R 3 are as defined in claim 1; 
or optionally converting the compounds of formula (I) into each other following art-known functional group 
transformation procedures, and, if desired, converting a compound of formula (I) into a therapeutically 
active, acid addition salt form by treatment with an appropriate acid or, conversely, converting an acid- 
addition salt into a free base form with alkali; or converting a compound of formula (I) containing acidic 
protons into a therapeutically active non-toxic metal or amine addition salt by treatment with appropriate 
organic and inorganic bases; or preparing stereochemical! y isomeric forms thereof. 



Patentanspruche 

1. Eine Verbindung mit der Formel: 



ein Additionssalz oder eine stereochemisch isomere Form hievon, worin 
Het fur einen Heterocyclus der Formel: 
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steht; 

Y die Bedeutung O Oder S hat; Y 1 fur O, S Oder SO z steht; und 

R 5 und R 6 jeweils unabhangig voneinander Wasserstoff, Trif I uor methyl, Halogen, Amino, C^-AI- 
kyl, C^-Alkyloxy, C^-Alkyloxycarbonyl oder Aryl bedeuten; und 

m und n jeweils unabhangig voneinander ganze Zahlen von 1 bis einschlielilich 4 bedeuten, wobei die 

Summe aus m und n 3, 4 oder 5 ist; 

X fur N oder CH steht; 

Alk die Bedeutung C^-Alkandiyl hat; 

R 1 und R 2 jeweils unabhangig voneinander Wasserstoff, C^-Alkyl oder Halogen bedeuten; 
R 3 fur Wasserstoff, Halogen, Cyano, C^-Alkyloxy, Aryl oder-COOR 4 steht, wobei R 4 Wasserstoff, C^- 
Alkyl, Aryl-C^-alkyl, C^-Cycloalkyl-C^ -alkyl, C^-Alkenyl, C 3 ^-Alkinyl oder C^-Alkyloxy-C^-alkyl 
bedeutet; oder R 3 fur einen Rest der Formel 




(0 (g) 



v O v N 

Y N V N ° 

N L R 7 oaer N 1 R 7 

(i) (j) 

steht; 

R 7 und R 8 jeweils unabhangig voneinander Wasserstoff, C^-Aikyl, Aryl oder Aryl-C^-alkyl bedeuten; 

wobei jedes Aryl Phenyl bedeutet, das gegebenenfalls durch 1 oder 2 Substituenten, jeweils un- 
abhangig voneinander unter Halogen, C^-Alkyl, Trif luormethyl, C^-Alkyloxy oder Hydroxy ausgewahlt, 
substituiert ist, mit der Ma&gabe, dad Y 1 eine andere Bedeutung als S hat, wenn R 1 , R 2 und R 3 Wasserstoff 
darstellen, X die Bedeutung N hat und m und n beide 2 bedeuten. 

Verbindung nach Anspruch 1 , worin n den Wert 1 , 2 oder 3 hat und Het einen Rest der Formel (a) darstellt, 
worin R 5 Wasserstoff oder Halogen bedeutet und R 6 fur Wasserstoff, C^-Alkyl, C^-Alkyloxycarbonyl 
oder Aryl steht, oder einen Rest der Formel (b) bedeutet, worin R 5 Wasserstoff, C^-Alkyl, Halogen, Amino 
oder Aryl darstellt, oder einen Rest der Formel (c) bedeutet, worin R 5 Wasserstoff, C^-Alkyl oder Aryl 
darstellt, oder einen Rest der Formel (d) oder (e) bedeutet; oder worin R 1 und R 2 jeweils unabhangig von- 
einander Wasserstoff oder Halogen bedeuten; R 3 fur einen Rest der Formel -COOR 4 steht, worin R 4 
Alkyl, C 3 ^-Alkenyl, C^-Alkinyl oder C 1 _ 4 -Alkyloxy--C 1 ^ r alkyl darstellt, oder R 3 inen Heterocyclus der 
Formel (f), (g), (h), (i) oder(j) bedeutet, worin R 7 und R 8 jeweils unabhangig voneinander Wasserstoff oder 
C^-Alkyl darstellen. 

Verbindung nach Anspruch 2, worin Het einen Rest der Formel (a) b deutet, worin R 5 fur Wasserstoff steht 
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und R 6 Wasserstoff oder C^-Alkyloxycarbonyl darstellt, oder einen Rest der Formel (b) bedeutet, worin 
R 5 fur Wasserstoff, C^-Alkyl, Halogen oder Aryl steht, oder einen Rest der Formel (d) bedeutet, worin 
Y 1 fiir S0 2 st ht, Oder einen Rest der Formel (e) bedeutet; R 1 und R 2 beid Wasserstoff darstellen; R 3 fur 
C^-AJkyloxycarbonyl oder in 1,2,4-Oxadiazol-5-yl der Formel (i) steht, worin R 7 C^-Alkyl bedeutet. 

Verbindung nach Anspruch 3, worin n und m beide den Wert 2 aufweisen und Het einen Rest der Formel 
(b) bedeutet, worin R 5 fur Wasserstoff, Methyl, Ethyl, Chlor, Brom oder lod steht und Y die Bedeutung S 
hat. 

Verbindung nach Anspruch 1, worin die Verbindung Ethyi-4-[2-[1-(5-methyl-1,3,4-thiadiazol-2-yl)-4- 
piperidinyl]ethoxy]-benzoat, Ethyl-4-[2-[1-(5-brom-1,3,4-thiadiazol-2-yl)-4-piperidinyl]ethoxy]benzoat 
oder 1-(5-Brom-1 ,3,4-thiadiazol-2-yl)-4-[2-[4-(3-ethyl-1 ,2,4-oxadiazol-5-yl)phenoxy]ethyl]piperidin ist. 

Pharmazeutische Zusammensetzung mit einem Gehalt an einem pharmazeutisch annehmbaren Trager 
und als wirksamem Bestandteil an einer therapeutisch wirksamen Menge einer Verbindung nach einem 
der Anspruche 1 bis 5. 

Zusammensetzung nach Anspruch 6, die zusatzlich ein Cyclodextrin oderein Derivat hievon umfaBt. 

Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung nach Anspruch 6 oder 7, dadurch 
gekennzeichnet, daB eine therapeutisch wirksame Menge einer Verbindung nach einem der Anspruche 
1 bis 5 innig mit einem pharmazeutischen Trager vermischt wird. 

Verbindung nach einem der Anspruche 1 bis 5 zur Verwendung als ein Medikament. 

Verfahren zur Herstellung einer Verbindung nach einem der Anspruche 1 bis 5, gekennzeichnet durch 
a) N-Alkylieren eines Amins der Formel 



R 1 

H-N X— AJk-O— jf 



R 2 



worin R 1 , R 2 , R 3 , X, Alk, m und n wie in Anspruch 1 definiert sind, mit einem Heterocyclus der 
Formel 

Het-W (III), 

worin Het wie in Anspruch 1 definiert ist und W eine reaktionsfahige Leaving-Gruppe bedeutet, in einem 

reaktionsinerten Losungsmittel; 

b) O-Alkylieren eines Phenols der Formel 



R 



R 2 

worin R\ R 2 und R 3 wie in Anspruch 1 definiert sind, mit einem Zwischenprodukt der Formel 

/ -tCH 2 ) rn --v N 
Het-N X— Alk-W ( rV) 
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worin Het, X, Alk, m und n wie in Anspruch 1 definiert sind und W eine reaktionsfahige Leaving- 
Gruppe bedeutet, in einem reaktionsinerten Losungsmittel; 
c) O-Alkylieren eines Phenols der Formel 



V 



worin R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind, mit einem Alkohol der Formel 



Het— N X-Alk-OH (VI) , 

worin Het, X, Alk, m und n wie in Anspruch 1 definiert sind, in Anwesenheit von Diethylazodicarboxylat 
und Triphenylphosphin in einem wasserfreien reaktionsinerten Losungsmittel; 
d) O-Alkylieren eines Alkohols der Formel 



Het-N X-Alk-OH (VI), 



worin Het, X, Alk, m und n wie in Anspruch 1 definiert sind, mit einem Reagens der Formel 
/--l=\^R 3 



W -\^T em. 

R 2 



worin R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind und W eine reaktionsfahige Leaving-Gruppe be- 
deutet, in einem reaktionsinerten Losungsmittel; 
e) N-Alkylieren eines Amins der Formel 

Het-N N-H (Vm), 



worin Het, m und n wie in Anspruch 1 definiert sind, mit einem Reagens der Formel 
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R 1 



/■•1=VR 3 
W-Alk-O^jT (DO, 

worin R 1 , R 2 , R 3 und Alk wie in Anspruch 1 definiert sind und W eine reaktionsfahige Leaving-Gruppe 
bedeutet, in einem reaktionsinerten Ldsungsmittel unter Ausbildung einer Verbindung der Formel 



Het-N N-Alk-O-d (I-o.) 



f) reduktives N-Alkylieren eines Amins der Formel 



Het-N N H (Vm) , 

^(CH^ 



worin Het, m und n wie in Anspruch 1 definiert sind, mit einem Reagens der Formel 

R l 

/--\=VR 3 
0=Alk'-OH^ y (X), 

R 2 

worin R\ R 2 und R 3 wie in Anspruch 1 definiert sind und 0=Alk' fur einen Rest der Formel H-Alk steht, 
worin zwei geminale Wasserstoffatome durch Sauerstoff ersetzt sind, in einem reaktionsinerten Lo- 
sungsmittel unter Ausbildung einer Verbindung der Formel (I- a); 
g) Cyclisieren eines Zwischenprodukts der Forme! 



Het-N / 
^(CH2)— W 



worin Het, m und n wie in Anspruch 1 definiert sind und W eine reaktionsfahige Leaving-Gruppe 
bedeutet, mit einem Amin der Formel 

R' 

A=\ ^R 3 
H 2 N-Alk-0~^ (XII) , 

R 2 
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worin R 1 , R 2 , R 3 und Alk wie in Anspruch 1 definiert sind, in inem reaktionsinerten Losungsmittel unter 
Ausbildung einer Verbindung der Formel (I- a); 
h) Umsetzen eines Ketons der Formel 

Het-N C=0 (xm), 

worin Het, m und n wie in Anspruch 1 definiert sind, mit einem Ylid der Formel 

R 1 



R 9 -PzAlk'-0^ J (XV), 
>2 



R* 



worin R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind; R 9 und R 10 fur Aryl oder C^-Alkyl stehen, oder 
R 9 Alkyloxy bedeutet und R 10 fur 0" stent, und (R 9 ) 2 R 10 P=Alk'- fur einen Rest der Formel H-Alk- stent, 
worin zwei geminale Wasserstoffatome durch (R 9 ) 2 R 10 P= ersetzt sind, in einem reaktionsinerten Lo- 
sungsmittel und anschlieftendes Reduzieren des solcherart erhaltenen Zwischenproduktes 



^C^XtTv A =rv R 3 

Het-N C=Alk~0-\ ^ (XVTJ) 

R 2 

in Gegenwart von Wasserstoff und einem Katalysator in einem reaktionsinerten Losungsmittel unter 
Ausbildung einer Verbindung der Formel 

R 1 



Het— N CH-Alk-O-d *jj (I-P) ; 



R 2 



i) Umsetzen eines Aldehyds der Formel 



Hei-N CH-CHO (XIV) ; 

^(CH^ 



worin Het, m und n wie in Anspruch 1 definiert sind, mit einem Ylid der Formel 



46 



EP 0 398 425 B1 



R 9 



R 1 



R y — P=AIk"-0-( v <) (XVI), 
R'O 



worin R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind; R 9 und R 10 fur Aryl oder C^-Alkyl stehen, Oder 
R 9 Alkyloxy darstetlt und R 10 fur O" steht, und (R 9 ) 2 R 10 P=Alk"- fur einen Rest der Formel H-Alk- steht, 
worin zwei geminale Wasserstoffatome durch (R 9 ) 2 R 10 P= ersetzt sind und eine Methylengruppe fehlt, 
in einem reaktionsinerten Losungsmittel und anschlieBendes Reduzieren des solcherart erhaltenen 
Zwischenproduktes 

R l 



t-N CH— CH=Alk"-0-£ ^ 

-v 



Het-N CH-CH=Alk"-0-<v <j (XVHI) 

1 -(CH^ \\1 



R 



in Gegenwart von Wasserstoff und einem Katalysator in einem reaktionsinerten Losungsmittel unter 
Ausbildung einer Verbindung der Formel (l-P); 
j) Umsetzen eines Ketons der Formel 

worin Het, m und n wie in Anspruch 1 definiert sind, mit einem Organometallreagens der Formel 




R 2 

worin Alk, R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind und M eine Metallgruppe darstellt, in einem 
reaktionsinerten Losungsmittel und anschlie&endes Dehydratisieren und Hydrieren des solcherart er- 
haltenen Zwischenproduktes 

R ' 3 

Het-N C Alk-(W X (XX) 

R 2 

in einem geeigneten reaktionsinerten Losungsmittel unter Ausbildung einer Verbindung d r Formel (I- 

P); 

k) Umsetzen eines Aldehyds der Formel 
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Het-N CH— CH (XIV) / 

worin Het, m und n wie in Anspruch 1 def iniert sind, mit einem geeigneten Organometallreagens, 
Dehydratisieren und Reduzieren des solcherart gebildeten Zwischenproduktes in einem geeigneten 
reaktionsinerten Losungsmittel unter Ausbildung einer Verbindung der Formel (l-p); 
I) Cyclodehydratisieren eines Acylaminoketons der Formel 



O O 



R 




(XXI), 



worin R 5 und R 6 wie in Anspruch 1 def iniert sind, mit einem Dehydratisierungsreagens in einem 
reaktionsinerten Losungsmittel unter Ausbildung einer Verbindung der Formel 

»6 



m) Umsetzen eines Thioharnstoffs der Formel 

S 

H 2 N-C-D (XXH) 
mit einem a-Halogenketon oder -aldehyd der Formel 



O 

R 5 -CH-C-R 6 (XXDI). 

! 



worin R 5 und R 6 wie in Anspruch 1 definiert sind und W 1 ein Halogen darstellt, in einem 
reaktionsinerten Losungsmittel unter Ausbildung einer Verbindung der Formel 



R 



S 




R 6 ' 



n) Cyclodehydratisieren eines Diacylhydrazids der Formel 



R 5 — \^ / — D (XXIV) , 

N-N 
H H 
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worin R 5 wie in Anspruch 1 definiert ist, mit einem Dehydratisierungsreagens in einem 
reaktionsinerten Ldsungsmittel unter Ausbildung einer Verbindung der Formel 

5 

N— N (I - b ^> ; 

10 o) Cyclisieren eines Diacylhydrazids der Formel 



R 5 — \^ — D (XXIV) , 

15 N-N 

H H 

worin R 5 wie in Anspruch 1 definiert ist, mit Phosphorpentasulf id in einem reaktionsinerten Ld- 
sungsmittel unter Ausbildung einer Verbindung der Formel 



20 
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(I-b-2) 



N-N 

p) Kondensieren eines Hydrazids der Formel 

Y 

" (XXVI-b-1: Y=0) Oder 

H 2 N— NH— C— D (XXVI-b-2 : Y = S) 

mit einem Orthoester der Formel RS-^OC^-AlkylJa, worin R 5 wie in Anspruch 1 definiert ist, entweder 
in einem Uberschuli des genannten Orthoesters oder in einem reaktionsinerten Ldsungsmittel unter 
Ausbildung einer Verbindung der Formel 

Y 

R 5 — V-D (I-b-l:Y = 0) oder 

N_N (I-b-2 :Y = S) ; 



q) Umsetzen eines Zwischenprodukts der Formel 

h (XX VIII-c- I : Y = O) Oder 

45 R n -0-C-D (XXVIII-c-2 : Y = S) , 

worin R 11 fur Wasserstoff, C^-Alkyl oder Aryl steht, mit einem Amidoxim der Formel 



NH 2 

R 5 -C=N-OH (XXVII), 

worin R 5 wie in Anspruch 1 definiert ist, in einem reaktionsinerten Ldsungsmittel unter Ausbildung einer 
Verbindung der Formel 



55 
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N' V-D (I<-1:Y = 0) 

(I-c-2:Y = S) 



O) Oder 



r) Umsetzen eines 2-Amino(thio) phenols der Formel 

w _ YH 

(XXIX) 

NH-> 





worin Y fur O oder S steht, mit einem Acylhalogenid der Formel Halogen 

O 
li 

Halogen-OD (XXX) 
in einem reaktionsinerten Losungsmittel unter Ausbildung einer Verbindung der Formel 

"li ° U-e-l;Y=0) Oder 

f -N (U-2:Y = S) ; 



s) Umsetzen eines 2-Amino(thio)phenols der.Formel 

_ YH 



(XXIX) 

mit einem Imidat der Formel 



HN 

40 o 

C-D (XXXI) 

C r4 Alkyl-0 

in einem reaktionsinerten Losungsmittel unter Ausbildung einer Verbindung der Formel 



if' V~ D (t-c-l:Y = 0) Oder 
N <I*-2:Y = S) ; 



t) Umsetzen einer Verbindung der Formel 



R 1 O 

Het-N X-Alk-O—i ^> (ih 
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worm Het, m, n, X, Alk, R 1 und R 2 wie in Anspruch 1 def iniert sind und R 12 fur Wasserstoff oder 
C^-Alkyl steht, mit einem Amidoxim der Forme! 



35 



40 



45 



NH 2 

I 7 

HO— N=C — R (XXXII) , 

10 worin R 7 wie in Anspruch 1 definiert ist, in einem reaktionsinerten Losungsmittel unter Ausbildung einer 

Verbindung der Formel 

R 1 

15 /^ CH 2>m^N /^/^x/°- N 

ri 1. 

20 u) Umsetzen einer Verbindung der Formel 

R 1 

^KCHj)^ yL^ CN 

30 worin Het, m, n, X, Alk, R 1 und R 2 wie in Anspruch 1 definiert sind, mit Hydroxylamin oder einem 

Saureadditionssalz hievon und Umsetzen des solcherart gebildeten Amidoxims mit einer Carbonsaure 
der Formel HOOC-R 7 (XXXIII), worin R 7 wie in Anspruch 1 definiert ist, in einem reaktionsinerten Lo- 
sungsmittel unter Ausbildung einer Verbindung der Formel 



R 1 

Het-N X-Alk-O 



^-(CH^ N=L R ' (I-j) 



R 2 



worin D fur den Rest 



— N X-AIk-O-4 " /) 

^(CH 2 )^ V/ 

50 R 2 

steht, worin m, n, X, Alk, R 1 , R 2 und R 3 wie in Anspruch 1 definiert sind; 

oder gewunschtenfalls Uberfuhren der Verbindungen der Formel (I) ineinander nach literaturbe- 
kannten funktionellen Gruppentransformationsverfahren und gewunschtenfalls Umwandeln einer Verbin- 
55 dung der Formel (I) in eine therapeutisch wirksame Saureadditionssalzform durch Behandlung mit einer ent- 

sprechenden Saure oder umgekehrt Umwandeln eines Saureadditionssalzes in eine freie Basenform mit Al- 
kali; oder Uberfuhren einer Verbindung der Formel (I) mit einem Gehaltan sauren Protonen in eln therapeutisch 
wirksames nicht-toxisches Metall- od r Aminadditionssalz durch Behandlung mitentsprechenden organischen 
und anorganischen Basen; oder Herstell n stereochemisch isomerer Formen hievon. 
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Revendication 

1 . Compose ayant la for mule: 



10 



Het-N 



i R 3 

/^(CH^nr^ /"•\=y 

N X-Alk-0-< 4 



R* 



ou un sel d'addition ou une forme stereochimiquement isomere de celui-ci, ou 
15 Het represente un heterocycle de formule: 



R x Y ^ Rl Y / Y ^ 

VV V Y t fV 

20 R U N (a), N N (b), R — N (c), 
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Y 1 Y 

-1— (d) ou L JL_n '(e); 



Y est O ou S; Y 1 est O, S ou S0 2 ; et 
30 R 5 et R 6 sont, independamment Tun de I'autre, I'hydrogene ou un groupe trif luorom6thyle, halogeno, ami- 

no, alkyle en C^, alkyloxy en C^, alkyloxytC^Jcarbonyle ou aryle; et 

m et n sont, independamment Tun de I'autre, des entiers de 1 a 4 inclusivement, la somme de m et n etant 
3, 4 ou 5; 
X est N ou CH; 
35 Alk est un radical alcanediyle en C w ; 

R 1 et R 2 sont, independamment Tun de I'autre, I'hydrogene ou un groupe alkyle en ou halogeno; 
R 3 est I'hydrogene ou un groupe halogeno, cyano, alkyloxy en C^, aryle ou -COOR 4 , tandis que R 4 est 
I'hydrogene ou un groupe alkyle en C^, aryl(alkyle en C^), 

cycloalkyl(C3_6)alkyle en C^, alcenyle en C^, alcynyle en ou (alkyloxy en C^alkyle en C^; ou 
R 3 est un radical de formule 



\y: vv' vy" 

N — R . N L.R8 , I! N , 

(f) (g) (h) 

N 11 — R 7 ou 



ou n — i r' ; 
0) © 

R 7 et R 8 sont, independamment Tun de I'autre, I'hydrogene ou un groupe alkyle en C^, aryle ou aryl(alkyle 
en C^); 

ou chaque group aryle est un radical phenyle eventuellement substitue par 1 ou 2 substituants choisis 
independamment I'un de I'autre parmi les groupes haogeno, alkyl en C^, trifluoromethyle, alkyloxy en 
C!_4 ou hydroxy, a condition que Y 1 soit autre que S lorsque R 1 , R 2 et R 3 represented I'hydrogene, X soit 
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5 
10 

3. 

15 

20 4. 
5. 

25 

6. 

30 

7. 
8. 

35 

9. 



N et m et n soient 2 tous les deux. 

Compose selon ta revendication 1 , dans lequel n est 1 , 2 ou 3 et Het est un radical de formule (a) ou R 5 
est I'hydrogene ou un radical halogeno et R e est I'hydrogene ou un groupe alkyle en C^, alkyloxy^^car- 
bonyle ou aryle, ou un radical de formule (b) ou R 5 est I'hydrogene ou un groupe alkyle en C^, halogeno, 
amino ou aryle, ou un radical de formule (c) ou R 5 est I'hydrogene ou un groupe alkyie en ou aryle, 
ou un radical de formule (d) ou (e); ou dans lequel R 1 et R 2 sont chacun, independamment Tun de I'autre, 
I'hydrogene ou un radical halogeno; R 3 est un radical de formule -COOR 4 ou R 4 represente un groupe 
alkyle en C 1-4 , alcenyle en C3_5, alcynyle en ou alkyloxyfC^Jalkyle en C^, ou R 3 est un heterocycle 
de formule (f), (g), (h), (i) ou (j) ou R 7 et R 8 represented chacun, independamment I'un de I'autre, I'hydro- 
gene ou un groupe alkyle en C^. 

Compose selon la revendication 2, dans lequel Het est un radical de formule (a) ou R 5 est I'hydrogene et 
R 6 est I'hydrogene ou un groupe alkyloxyfC^Jcarbonyle, ou un radical de formule (b) ou R 5 est I'hydro- 
gene ou un groupe alkyle en C^, halogeno ou aryle, ou un radical de formule (d) oil Y 1 est S0 2 , ou un 
radical de formule (e); R 1 et R 2 sont tous deux de I'hydrogene; R 3 est un groupe alkyloxy^^carbonyle 
ou un groupe 1 ,2,4-oxadiazole-5-yie de formule (i) ou R 7 represente un groupe alkyle en C^. 

Compose selon la revendication 3, dans lequel n et m valent 2 tous les deux et Het est un radical de formule 
(b) ou R 5 represente I'hydrogene ou un groupe methyle, ethyle, chtoro, bromo ou iodo, et Y est S. 

Compose selon la revendication 1 , dans lequel le compose est 
le 4-[2-[1-(5-methyl-1,3,4-thiadiazole-2-yl-4-piperidin-yl]ethoxylbenzoate d'ethyle, 
le 4-[2-[1-(5-bromo-1,3,4-thiadiazole-2-yl-4-piperidin-yl]ethoxylbenzoate d'ethyle, 
la 1-(5-bromo-1,3,4-thiadiazole-2-ylH^ 

Composition pharmaceutique comprenant un support pharmaceutiquement acceptable et comme princi- 
pe actif une quantite therapeutiquement efficace d'un compose selon I'une quelconque des revendica- 
tions 1 a 5. 

Composition selon la revendication 6, comprenant en outre une cyclodextrine ou un derive de celle-ci. 

Precede pour la preparation d'une composition pharmaceutique selon I'une des revendications 6 ou 7, 
caracterise en ce qu'une quantite therapeutiquement efficace d'un compose selon I'une quelconque des 
revendications 1 a 5 est intimement melangee avec un support pharmaceutique. 

Compose selon I'une quelconque des revendications 1 a 5 pour utilisation comme medicament. 

Procede pour la preparation d'un compose selon I'une quelconque des revendications 1 a 5, caracterise 
en ce que 

a) on N-alkyle une amine de formule 



ou R 1 , R 2 , R 3 X, Alk, m et n sont tels que def inis dans la revendication 1 avec un heterocycle de formule 

Het-W (III) 

ou Het est tel que defini dans la revendication 1 et W represente un groupe separable reactif, dans un 
solvant inerte vis-a-vis de la reaction; 
b) on O-alkyle un phenol de formule 



R 
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R l 
R 2 

ou R 1 , R 2 et R 3 sonttels que definis dans la revendication 1 avec un intermediate de formule 
Het-N X— Alk-W (IV) 



ou Het, X, Alk, m et n sont tels que definis dans la revendication 1 et W represente un groupe separable 
react'rf, dans un solvant inerte vis-a-vis de la reaction; 
c) on O-alkyle un phenol de formule 

R 1 

/^=\^R 3 



-v 

R 2 



ou R 1 , R 2 et R 3 sont tels que definis dans la revendication 1 avec un alcool de formule 



Het-N X-Alk-OH (VI) 



oil Het, X, Alk, m et n sont tels que definis dans la revendication 1 , en presence d'azodicarboxylate de 
diethyle et de triphenylphosphine dans un solvant anhydre inerte vis-a-vis de la reaction; 
d) on O-alkyle un alcool de formule 



Het-N X-AlkOH (VI) 

^(CHz)^ 

oil Het, X, Alk, m et n sont tels que definis dans la revendication 1 , avec un corps reag issant de formule 

R 1 

/--\=VR 3 

(VII) 



ou R 1 , R 2 et R 3 sont tels que definis dans la revendication 1 etW represente un groupe separable reactif, 
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dans un solvant inerte vis-a-vis de la reaction; 
e) on N-alkyle une amine de formule 



Het-N N-H (Vni) 



oil Het, metn sont tels que definis dans la revendication 1 , avec un corps reagissant de formule 

R 1 



W-Alk-O-^ JT (IX) 



ou R 1 , R 2 , R 3 et Alk sont tels que deTinis dans la revendication 1 et W repr§sente un groupe separable 
reactif, dans un solvant inerte vis-a-vis de la reaction, prSparant ainsi un compose de formule 



\ R 3 

Hei-N N-Alk-<Wv / h (I-a) 

2 



R 

f) on N-alkyle par reduction une amine de formule 



Het-N N-H (VHI) 

^-(CH^ 



oil Het, m et n sont tels que definis dans la revendication 1 , avec un corps reagissant de formule 



R 1 

/^=VR 3 
0=Alk'-0-^JT (X) 



R 2 



ou R 1 , R 2 , R 3 et Alk sont tels que definis dans la revendication 1 et 0=Alk' represente un radical de 
formule H-Alk ou deux atomes d'hydrogene g6mines sont remplac6s par de I'oxygene, dans un solvant 
inerte vis-a-vis de la reaction, preparant ainsi un compose de formule (l-a); 
g) on cyclis un intermediate de formule 
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Het-N (XI) 
Say— W 

oil Het, m et n sont tels que def inis dans la revendication 1 et W represente un groupe separable reactif, 
avec une amine de formule 

R' 

H 2 N-AJk-0-^ -jj (XH) 
R 2 

ou R 1 , R 2 , R 3 et Alk sont tels que def inis dans la revendication 1 , dans un solvant inerte vis-a-vis de la 
reaction, preparant ainsi un compose de formule (l-a); 
h) on fait r6agir une c6tone de formule 

Hei-N C=0 (XHI) 

oil Het, m et n sont tels que def inis dans la revendication 1, avec un ylure de formule 

R 1 



R 9 — PrAlk -O-^ y (XV) 
>2 



ou R 1 , R 2 et R 3 sont tels que d6f inis dans la revendication 1 ; R 9 et R 10 sont des groupes aryle ou alkyle 
en C^, ou R 9 est un radical alkyloxy et R 10 est 0" et (R 9 ) 2 R 10 P=Alk'- represente un radical de formule 
H-Alk- ou deux atomes d'hydrogene gemines sont remplaces par (R 9 ) 2 R 10 P= dans un solvant inerte 
vis-a-vis de la reaction, et subsequemment on reduit I'intermediaire ainsi obtenu 



Het-N fc^Alk'-OHx (XVII) 



en presence d'hydrogene et d'un catalyseur, dans un solvant inerte vis-a-vis de la reaction, formant 
ainsi un compos6 de formule 
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Het-N CH-Alk-O-d d-P) 

R 2 



to i) on fait reagir un aldehyde de formule 



^CH^-^ 
Het-N Ctt-CHO (XIV) 



oil Het, m et n sont tels que definis dans la revendication 1 , avec un ylure de formule 

l 



R 



R 9 — P=Alk"-0— (\ /) (XVI) 



R 



10 



R 2 



oil R 1 , R 2 et R 3 sont tels que definis dans la revendication 1 ; R 9 et R 10 sont des groupes aryle ou alkyle 
en C,^; ou R 9 est un radical alkyloxy et R 10 est O"; et (R 9 ) 2 R 10 P=Alk"- represente un radical de formule 
H-Alk- ou deux atomes d'hydrogene gemines sont remplaces par (R 9 ) 2 R 10 P=,et un radical methylene 
30 est manquant, dans un solvant inerte vis-a-vis de la reaction, et subs6quemment on reduit I'interme- 

diaire ainsi obtenu 



R 



^-(CH^-^ /--l=\,R 3 
Het _ N bH-CH=AUc"-0-(v <) (xvm) 

R 2 

en presence d'hydrogene et d'un catalyseur, dans un solvant inerte vis-a-vis de la reaction, formant 
ainsi un compose de formule (l-p); 
j) on reduit une cetone de formule 

Het-N C=0 (Xm) 



ou Het, m et n sont tels que definis dans la revendication 1 , avec un corps reagissant organometallique 
de formule 
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5 M-A^-O^"^ (XIX) 

R 2 

to oil Alk, R 1 , R 2 et R 3 sont tels que d6f inis dans la revendication 1 et M repr6sente un groupe m6tal, dans 

un solvant inerte vis-a-vis de 1 ar6action, et subsequemment on d6shydrate et hydrog&ne I'interm6- 
diaire ainsi obtenu 
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OK ^ 

R 2 



Hei-N C — Alk-O-^ ^ (XX) 



dans un solvant inerte vis-a-vis de la faction, formant ainsi un compos6 de formule (l-p); 
k) on fait r6agir un aldehyde de formule 



Hei-N CH-CH (XTV) 



ou Het, m et n sont tels que d6f inis dans la revendication 1, avec un corps r6agissant organom6tallique, 
on d6shydrate et on r6duit I'interm6diaire ainsi obtenu, dans un solvant inerte vis-a-vis de la reaction, 
formant ainsi un compose de formule (l-p); 
35 I) on cyclod6shydrate une acylaminoc6tone de formule 

>~D (XXI) 

ou R 5 et R 6 sont tels que d6finis dans la revendication 1, avec un r6actif de deshydratation, dans un 
solvant inerte vis-a-vis de la reaction, pr6parant ainsi un compos6 de formule 

45 

R 5 — <f V-D 

50 




R 6 

m) on fait r6agir une thiour6e de formule 



(I-a-l) 



S 

II 

h 2 n-c-d (xxm 



av c une a-halog6noc6tone de formule 
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O 

R 5 — ch-c-r 6 (xxm) 

ou R 5 et R 6 sont tels que d6f inis dans la revendication 1 et W 1 est un radical halog6no, dans un solvant 
inerte vis-a-vis de la reaction, preparant ainsi un compose de formule 



S 



R3 -i >" D 




d-a-2) 

n) on cyclod6shydrate un diacylhydrazide de formule 

20 vO O 

R 5 — # / — D (XXIV) 
N-N 
H H 

25 ou R 5 est tel que d6f ini dans la revendication 1 , avec un agent de dSshydratation dans un solvant inerte 

vis-a-vis de la reaction, preparant ainsi un compose de formule 



N-N 



35 o) on cyclise un diacylhydrazide de formule 



(I-b-l) 



.0 <> 

R 5 -< "^D (XXIV) 
40 N— N 

H H 

oCi R 5 est tel que defini dans la revendication 1, avec du pentasulfure phosphoreux, dans un solvant 
45 inerte vis-a-vis de la reaction, preparant ainsi un compose de formule 



p) on condense un hydrazide de formule 



u (XXVI-b-1. Y = 0)ou 

H 2 N— NH— C— D (XXVT-b-2 :Y = S) 
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av c un ortho est r de formule R 5 -C(Oalkyl en C^) 3 oil R 5 est t I que defini dans la revendication 1, 
soit en un exces du dit ortho ester, soit dans un solvant inerte vis-&-vis de la reaction, preparant ainsi 
un compose de formule 

. Y 

R — ^ ^j—D (I-b-1: Y = 0) ou 

d-b-2: Y = S) 

q) on fait reagir un intermediate de formule 



Y 

15 h (XXVm-c-l : Y = 0) ou 

R ll -0-C-D (XXVIII-c-2 : Y = S) 



ou R 11 , est I'hydrogene ou un groupe alkyle en ou aryle avec une amidoxime de formule 

R 5 -C = N-OH (XX VH) 

ou R 5 esttel que defini dans la revendication 1, dans un solvant inerte vis-&- vis de la reaction, preparant 
ainsi un compose de formule 



)—£ (I-c-2: Y-S) 

R* 



35 r) on fait reagir du 2-amino(thio)phenol de formule 

YH 




(XXDQ 

oil Y est O ou S, avec un halog6nure d'acyle de formule 



0 

halo-C-D(XXX) 

50 dans un solvant inerte vis-&-vis de 1 areaction, preparant ainsi un compose de formule 



Y~ D (I-cl;Y = 0) ou 

l^jJ N (I-c-2: Y-S) 



s) on fait reagir du 2-amino(thio)phenol de formule 
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YH 



NH 2 



(XXDO 



avec un imidate de formule 



HN 



X C-D (XXXI) 



C r4 aikyl-0 



dans un solvant inerte vis-a-vis de la reaction, preparant ainsi un compose de formule 



(I-e-1 : Y = 0) ou 
(I-e-2 : Y = S) 



t) on fait reagir un compose de formule 



Het-N X-Alk-0 



R 1 O 

/ H 

4a^c-or 12 

y 

R 2 



ou Het, m, n, X, Alk, R 1 et R 2 sont tels que def inis dans la revendication 1 et R 12 est I'hydrogene ou un 
radical alkyle en C^, avec une amidoxime de formule 



NH 2 

HO-N=C— R 7 (XXXII) 



oil R 7 est tel que def ini dans la revendication 1 , dans un solvant inerte vis-a-vis de la reaction, formant 
ainsi un compose de formule 



Hd-N X-Alk-O 




u) on fait reagir un compose de formule 
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Het-N x-Alk-O— ( v ^> 0 0 



f0 ou Het, m, n, X, Alk, R 1 et R 2 sont tels que d§f inis dans la revendication 1 , avec de I'hydroxylamine ou 

un sel d'addition d'acide de ceile-ci et on fait r6agir I'amidoxime ainsi form6e avec un acide carboxylique 
de formule HOOC-R 7 (XXXIII), oil R 7 est tel que d6f ini dans la revendication 1, dans un solvant inerte 
vis-a-vis de la reaction, formant ainsi un compost de formule 



R 1 



X-Alk-O— (\ - 



X-Alk-O^^ i=J_ R 7 (I.J) 



R 2 



oO D repr6sente le radical 
25 D i 



R 

-N X-Alk-O-4 /) 



R 2 



ou m, n, X, Alk, R 1 , R 2 et R 3 sont tels que d6finis dans la revendication 1; 
ou en option on convertit les composes de formule (I) respectivement Tun en I'autre suivant des techniques 
de transformation de groupe fonctionnel connues de I'homme du metier, et, si on le souhaite, on convertit 

35 un compost de formule (I) en une forme sel d'addition d'acide th6rapeu- tiquement actif par traitement 

avec un acide appropri6 ou, au contraire, on convertit une forme sel d'addition d'acide en une forme base 
libre avec un alcali; ou on convertit un compose de formule (I) contenant des protons acides en un sel 
d'addition de metal non-toxique ou d'amine, thSrapeutiquement actif, par traitement avec des bases or- 
ganiques ou inorganiques approprtees; ou on pr6pare des formes ster6ochimiquement isomSres de ceux- 
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